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PREFACE TO FOURTH EDITION 


My oipetifncc of teaching Gcogr^F^y %t rhia Univ'crfifty 
leads me to brUeve that tticre is nothing that scares the 
IndiSD BtTjdtfnis more tKiin the prflctksl rxiap vork^ lam 
convinced that this E due fiol to any Inherent tfhnttcnruJciR 
in the sttidcilt hut s Eon ply to the wrong appr&aeli 

to the subject at the esflier BUgt of the study. The map 
it looked upon not u a Tchlde cotnref ing information^ 
bo t is a piece of oiftogfaphic achieve meat, lam soeb that 
moy one who hat t clt«r concept of the meaning of Geog¬ 
raphy wiH agree witl 'cartogra^ic art lies outside 

the doma ii^ of Geog r^p^y-in same^ way as MathematJw. 
Physics or Edonooiics even though we make use of ihe 
dltcnverjE^ o£ theg&sfliencet. Steen in bla" ^Study of I^tap 
ProjectioDS* quotes a famoua French Gcogfdphef, Camilla 
VaHau/ as saying '^La carte C5r Ic docui!iicnt._dc base indis- 
penspbic pour la Geogtaphfe, «t ce uc sont pas des gtog- 
nphea qiii la dresieot," I The map is nu ludispc usable 
bajJc docament for Gtogtaphyp but it h not the geographer 
who constructs it+) This quotation defines the se^opc of 
practical map work, wbicb sbonld be centred on map 
readings Success in map reading, however, depends nu a 
thoiou^ gmsp of the principles ef map making, II is only 
thus that the student cad realise the limitations ofmapi. 
But the student should never fotget that the fundamcotaJ 
object of hisistudy is map jcadiog* not map making. 

Map Projections are an euential pari of map making. 
But i geographer his ncvet to draw' them to ptoduec hia 
maps or to read ihose pptiduCEd by nthers, He only makes 
use of Qtitlinca that have already been dravro fay eapen 
cartographers. Hven ;wben he draws the oodines himielfp 
as in field-sketching, "cbc ntea covered is so amsU (hit it is 
loimaTcriiJ to wbafc proiection h used. Yet he needi to 
know the pmperlirt of the msp prniectioo used iu making 
the outUIKS of his mapn Widjout this he cannot read the 


map riirrectly. But lo know Eheic propertiffi it is not 
necessary for tim to enter into mithematics. He tieed ncil 
1 rouble tdmBfIf as to bow certain formula used in map prt> 
{cetbn have been derived. Fiur this leisoo the: subject of 
tnap pro lectio ns has been plated at the end in ttda book^ 
Only the mosi commonlf used ptofectioni have been 
indudeiL 

Tlic hcrok is primarily vfrtUen for Indian arodeota and, 
therefure^ the ItluairaiivE material has been selected from 
Indian condiriods ’saith w^hkb they ate fiiitiillaf. 

The value oi pncticnl work in Geography if now being 
realised in India. Advantage haf, therefore, been taken of 
I he opportunity to revise it thoroughly# New male rial 
hat been added where o^iceriafy^ miei iew blocks and tabled 
have been given to Increase the urdidncES of the bouk to 
the Indian student. 


iJififfirtilj 0/ 
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J PRODUCTION 


A map m»7 be defined ai a ecmveotionil repteaema- 
tion of the eatib, ot any piti of it. aj Looked at ffom 
above, on a A' rrpfeacntailon^ heat* 

a cetcain pcoponian to the a«a represented. Thit pro- 
poriioti i* the /M/f of the map and I* alwiyi marked on !t. 

There are four cMcntial point* in the definition of a 
nap. The tint point is that it i* a nprtttnt^ithi 

which OMS eonvctitiDnal «gns for viriou* objects »howii 
on the [flap. There arc pariicutat signs, say foe railways, 
bridees. Of roads ot iiec*. These and only these *tgM 
most be used in a map to show the oh[ecia mcotiOGed. 
These conventional signs have now been accepted all 
over the wotid. The significance of this tact is that 
a map that does not make use of these coaveotional signi 
cannot be called a “geographic mtp"i It may be described 


as a “sketch". 

The iecond point is that the objects that b« iliown 
on a map ate shown as they would appear if they wck 
tttn fr^m ab«vt, Ob jeeti looked at from above, say from 
an aetoplane, appear flat. The buildingi, the trees, and 
other objects ate ihereforc shown a* having only length 
and breadth, no height. The map ha* therefore only two 
dimensions, not three. The map ii only a twojjdimen- 
tiocuL ttpresctttation of tbe cattb** Kicface^ If 
dimeniioni of the objects are shown, it becomes a pie- 
turc", or a “model'', not a “geographic map." 


The third point is that a map muii be drawn on a 
fiat iurfau. It ii thetefore to be disiinguisbed from a 
globe which is drawn on a round surface. A flat snrfacc 
^,fi be easily folded up and can thus be stored or trans¬ 
ported conveniently. A flat surface can also « 

anobsmeted view over a targe area of the map, wjucli 
is not possible oa the globe. The flit surface of the 
'’geographic map*' therefore helps ia the use of the map. 
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The fourth poiat is thit a rruip £i dravu to si ifaU* It 
hsu a Exed ratio of length and breadth lo the length and 
breadth of the earth^s surface that h rcpfcjentrd on h. 
Without A Kale you may have only a *'iikctch^^ m>t a 
geographic map. The scale impiiea tliai the lines of 
latitude and longitude drawn no the map are according 
to a particular type of "map projection''^ There am 
therefore be no map without a map proieciion. 

The mere fact that the earth is round, while irs ftpre- 
sentatioEL is flat which cannot show the earth's curvature^ 
impiici that the very basis of all mapa is Wroog* The 
absence of a praprr appreciation of thii error bat resuhedi 
in the past in otac having In niiind a wrong picture of 
the earth. We must leiucmbcr that only ihe globe gives 
m a true pic lure of ihc shape of our earth. 

Theeac^is, however, vast. Its surface is greatly 
. varied and full of a variety of detsib- To take note of 
all this detail ebrongh the printed word in bookJ is nor 
practical. Consider how many pagea will be BUed if 
you listed Duly the niodcraic-sized towua of the world- 
You cannot look at all this Ibt at one glance.. You 
wili have to spend some nunutEs before you have read 
though the whole list. Bcsidci, the towns in youc lUi 
give you nothing but their bare namely The lilt cannot 
give ycni any idea at tu ihe setting and envimnmeux. of 
EhfK towns. It tells you nothing as to the relallousblp 
that may he existing between some oF the tiered towns- 

Now* consider the case of all these towns being shown 
□a a Bat map which starts froin a wrong basis of showing 
H round earth on a Bit paper. In apitc of its drawback, 
you can gec a generalised picture of nil these towns at one 
glancc« in a few second^ You can know at once in which 
part o± the earth are there many iQwn*i, and in which part 
tew, You can also note he the same doie the topogra¬ 
phical setUtlg and the tektionship of them towns. la 
shorc^ the map enables you to gtaip^ trone glance, simul¬ 
taneously diveni details which It is not possible for you 
to do by any other method. The map tfietcfore became^ 
from the itart, the chief Lnifrumentof the study of Gco^ 
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gtiph^. For^ it muir be TcmcmbcfeiJ, tbnt Geography 
dtaws 11$ conelasraiu abouL distdbutioju only by cooiMet- 
iog Taded detaili prciuitted aide by aide, Not only do the 
mapa preiepr varied data aide by aide^ ja fheir proper 
relatjoci&hipi; of dlatiibutioiif they also help to fix these data 
more easily la the mind^ for they are a kind of pktiiEe-read^ 
iog which Is l«ft tasdog ro the brain thao^ord-reading. 

Although some kinds of sfcetebet, made either oq cloth 
or clay^ wtft ia uae even ixt afiejent limcsp for iuch have 
beca discovered in PaLeadeie and In Greece it tim^t be 
realised that fhcir geographic value must have been iiitlc 
when coEiipafed Tcith the moderji oittps. The voyagea of 
discoTcty, the locrcasiog trade with the cast, the invetttjoa 
of pciatlng, and cartographiail Imp rove meat all led to 
the rnodern geographic map which ha* conic to fill a real 
need in the lil'e of the civilised world- 

'"A m^p is, however^ ooly a means towards an end- fra 
piitpotfc ii to BJilat maa in coping with his environment* 
In the compilation of the map rbereforc the aim should 
be prjmarily to provide for (be reading of it by the pa¬ 
thetic method, in so far as the actual physiognomy of the 
globe IS leptescnted. ft should present in the mo$i readily 
undctatandablc form ccrcain groups of facts and rcJatlon- 
sbipa from which its user can deduce coacloilOiia pertinent 
to the subject of hii study.*'* 

UAI-S AS ilGHTS" 

Maps really lift us far above the ground than any 
Kioplanc can do. They give n* a second aighc*^ for use 
in navigation of fblps, or ors^ or leroplanes, jq plaaQing 
cities, or foada, or railways. Wlihout the help of maps, 
the modern man would he groping in the dark* Maps not 
only ioterpret to os ouf envlEonnicqt* but ire indiipeos- 
able m our rnatcrial progress. They show where things 
arc. By knowing where things ate, we can deduce wbetc 
some things can be and where they cartnot be. 


Ciiritlle t lnutitgJ v Ii42i>. 
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TYPES OF MAI'S 

Mapi arc of oumcfOtii types- Some are foe *tii^ 

^.r.^ of ntcas giving data of different klnd^- Otheir* 

ate fot xpP^ia! if if, Elving daw oft panic ular kinds- The 
cneirnplc of the Uttef is the climaiic or other distfibgdoa 
maps. Cartographers are gcocriiily Interested in the first 
type of tiuvps. 

Based od the sbe of their scale, the general maps arc 
divided into the following types r— 

t. C^Jjifrai Mijpj, drawn oo a very large scale vary- 
Jog from d inches to al inches or more to a 
mile, are used to show estates or towns where 
the area fo b< reprnented caii be convcnicjltlr 
covered by one sheet of paper, 
a* TepB£rapffkai drawn on a fairly large scale, 
say frow a quarter inch to 4 Incbes to a mJki 
ftpreaenf small areas and give a large amount 
of decaiJ of a varied namre. 

I. Ck^n^rapAfCdi mapi^ drawn on a small scale, say 
Ji miles or 64 miles to an inch, represent large 
nnju of the world and give the most generalised 
picture of the area* These are generally the 
acnaiJ scale atlas maps of countries. They are 
also called ^^atlas maps ” 

4. rr^ir/i mapt^ drawn op Sat paper to take the place 
of the globe* 

The last two types of mips, the chofo graphical and the 
wnrid mips, were in existence even In early timein But the 
topogwphjcal maps are a product of the modern times* 
These maps are prepared after a careful survey based on 
iriangulatian. Modem Europe emerged from a number 
of wars during the i6tb and i$ib ceomrks which tcqujred 
far cheit luccesi in opera dons topographical maps giving 
accurate informatloti Nattonal iurveyt were therefore 
statEcd by the countries of Europe from iTSo onwards* 

France was the leader In these surveys. It was in 
that country tbit topographical maps based on accurate 
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tfiingulKtii^n w'fre midc ind pybliihcd Hntn Ca:atr Ftan* 
coji Cfl»id (i7l4^i7B4), n dc Cendant of t fimoot family 
of caftographcrs of Ffinccp W4i ihe Scst to do this work» 
He itatted the ^Catec Geojuetriqiic dc la France^ in i747 
on s scale nf i/S6,4oo which was completed a flee his 
deaLh by bis son in 3:789+ 

The Cifte GtQmelrtquc. was later followed by anothei 
secies of topoj^fiphica! maps, Cacte d'Rfaf Major on the 
scale of i prepared by NapoIcon's enginccES. In 

this scries were included^ besides France* parts of Italyi 
Gcrniany and Atisiria. 

Great Britain was not fftc behind France in topogra¬ 
phical mapping. Ordnance Survey was founded in 1 79 1 
and trUnguiation was begun by Cicocral Roy, The first 
lapographical map of Great Bdcaio was published on a 
scale of i id ittoi* 

The Gci>graphlcal Section of the Genctal Suff (G- S. 
G+S. j of the Bfidsh Aesny has prnduced topographical 
maps of areas outside Great Br tain, as well. Among these 
the maps of Asia and Africa ate of special note. 

Under An Impetua from t c British Army the Survey of 
India was started about the beginning of the last century 
to produce topographical map* of lndj4+ The buriey hai 
produced maps not only of ladij,t but aUo of the Eudiaceot 
countries. 

The topographical mips than were pri>duced by the 
diilcreot countries of the world followed thdr 6w£i scheme 
and scales, so that there was no co-ordination of my ItindK 
Tbe need for a common acheme and a common scale wai 
therefore greatly felt. An event of great cartographical 
unpartinec therefore took place when the Inicfflasional 
Geographical Congress of il9i* held at Berne, dicLded in 
favour of fuch an iaLcrnationAl topographical map of the 
world on a scale of i/i*ooo*oflio (known as the ^nplUionth 
map')- Little waip however* done until i9o9 when the 
Briti&b Gavernment called R mecimg of the principal 
governnienis of the w^ofld. A comoioa scheme was decid¬ 
ed upon and every GovetDmenc was allotted a particaUr 
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ixca ^liich it VAj to iiiAp. and Oreit Bciuiiii arc tbc 

only countnet which hjivc completed their Allotted Uik- 
The I nup produced by the Survey of Indii h kuowo 
At the Undiji And Adjaccot ConotricA' lerics^ The ihcctt 
in tMi iertti ore 4*4 degrees and have contour linei^ al¬ 
titude tints and ahadiag^ 

The other countries ate making this map in sheets is 
given below :— 

Up to 6ct* And latitude the sepaialc sheets are to locludcr 
4* of latitude and 6^ of longitude. 

Beyond up to the pole the sheets arc of i a* longitude 
and 4^ latitude^ h i* two sheets of the above size arc to be 
uniied Into ooc^ 


CHAtTEH I 

MAP MAKJxNG 

As the fnflpii a rcpffScmfitrioo oT the 

raffb, il i$ impHed thut the penon ^ho dnwa jl JIllls^ 
biiTc the earth oi gfffjnJ rightly what it [i3Dks Hke. 
Id other words^ the data for the inap must be collected 
by litrr^ or imterpdiaihff Surveying and intecpDlatiDa 
arc there fore the Em ftteps ia making a map. 

L^in I .Ty SUBVET 

Sufrcyldg eodiista ia determlaiDg the Telative p$frfhMj 
of the vaciaas DbjecEa oa the grouad, lo that they can be 
ahown on the map in the same relationship. In order co 
iia thii relative pasidoa of objcctan it is necessary to take 
ad me ETtcasurementa. These raeanireni eiiES ite of the 
^irtefiant in which the objecte arc situated and the 
iaaefi at whkh they are situated from one anGthcr. hla 
rurvey is useful ualcss both these EncasuEcmeats ate carri¬ 
ed out. Mesiurcoient Is ihererore the essence df Ecld 
survey. The greater h the cate taken In measurementij 
the more accurate ji the survey. A careful measurement,r 
however^ takes time and requires much labour. TbU will 
entail a much greater coat than if less time ts gtvea to 
measuremcEitt and survey# In actual practice it is noticed 
that maps are required for various purposes. Some pur¬ 
poses requite very elaborate afld cattfully-pceptfed maps- 
In such caicj the survey has to be very carefully done. 
There are^ howeverp other purposes for which even ksi 
dtcfully prepared maps will do. In such cases, a very 
careful and accurate survey^ costing much rndncyi is a 
sheer waste aad unecooojiucaL 

Survey work is therefore clauiEed under two heads:— 
{1) Ttaversing or a lest careful work; and 
(U) Trlangulitloii^ or an elaborate work« 
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Traveling cofisUEs in surveying quietly a nmtfow strip 
fttcng a told or i toutc^ observing only the most promt- 
ficQt nbjeciu visible cleat riy {torn tbc to id nr the route 
followed by the aurvryor. In some casca it Is pnctkible 
only Eo make i few noici of the obscrvitiona outdoor by 
ibc surveyor Tnverslng with tbe help of a meflauring 
ripe ot rhain is tlsa done to fix the bcuodiriei of fto 
estate In ihis ease the surveyor walks rourid the property 
taking meainrcmcnl^. The notes arc made in a note book* 
CiHcd the iicld-book. Plottiogs ace made liter ftotn 
these notes. The He Id-book la ruled according to the 
requJtcmcms of each surveyor* but gencnilly it his a 
central colucnti in which the data concemiog the actual 
route or the paih followed arc givccii To ihc right and 
to the kft of this colnmii the dati arc given concerjiing 
objects situated to the right 0£ the left of the path fCH- 
pectiveEy, The dara Ln the ceacnl column cotulits of the 
measure men ES of :— 

fi) DirecttM. The tlifcctlon of the mast promEnctit 
object which lies on the path ahead of the sur¬ 
veyor ia measured hy the compiss and entered 
Jn the field-book. The measurement of thb 
direction is exprased la a ‘BEARIhJCr.* This 
bearing ii given In degree^ of ingle read Itocfl 
the dUl when the compass is sighted on tbit 
djsEint point. 

The dial of the comp«kJ$ ii divided into 16o degirts 
in which Nonh is placed il 3fio* Lvrhieb ja also called o)^ 
East It 9o\ South at i So** jtnd Weil at 170“*- The bclf- 
ings ate reid clockwise and ate given in degrees which 
may range from □ to 35^. The measuremcnES obtained 
for the object looked at iheid cti the pith of the itaverse 
la known as “Forward Bearing"". Soraciimei the surv^r 
directs bit compass from hU aemnd sEation to the object! 

”Vbfftmie£ it t hi I whkh mqd^ bciincn the Jin£ ef 

nf the c^b|m ADii ihe mignvrk N S. Line, Thcinglc bdvftti 
like tighi Jinr and rhE Geo^upfiiitil .NEKfih Pole iult it known tt ihe 
■ Ogle. 
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from Tirkich hff kad takea che “forward be4dag'\ The 
measuremeot that is loobiiuned on tbe dial of the com- 
pavs J3 known as '^Back Bearing^'- TMi bearing ia ilmpl^ 
the iilifcrcnce berwceo i6o and rhe tigurc obtfliaed for 
"Forward Bearing”. Forward Bearing plus Back Beating 
ate equal to l6o degteti. The Back faring it letdom 
recorded. 

Direction measurcmriits are taked not only of ibe 
objects On ebc path of the tra%^ecse^ but also of the prond- 
aent oh|ccza lying co the right or the Eefi of the travetie* 
These are noted down In the hcld^book along a fihort line 
drawn in the appropriace dlrectioa to the right or the left 
of the path whete the object tiea- 

(ij) The distances between the fariaus 

iotermedla'ie points^ also the total diaiaace 
between the statting point and the laic poldt 
sLght^ from there arc given. The total distance 
is written venleaJly in order to distinguish it. 
from the intermediate diataai^s. 

As the surveyor ixiave^ fttnngp he makes observatloni 
about objEcis to the right or the ieft of the path. These 
ate entered on the appropnatc aide of the cemraJ colnmn 
in the deid-book. Such observadr^ns give i— 

(i) Offset dlstanecs to nearby prominent abfecta. 

The odset distaficei arc always measntrd from 
a point an the path Joat oppoiite^ at right 
knglcSj to that objectF It is not accessary 
therefore to rake a bearing for that object. 

(ii) Bearings of objccta which a« altuitcd at some 
diltanec which can not be measured easily^ 

Besides the data mentioned abort* namci and any addj- 
tionat usefuE Information about the ubjeett observed are 
also Dated at the appropriate place In tbc hcld-book. 

Fig. i shows the specimen of a deld-book. 

Note that rbe entries In the field-book arc inidc from 
the boctom of the page upward and from the last page 
backward. That is to say. If there arc ten pages in the 
6eId-book, the int entry will be made at the bottom of 
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the tenth pegc end when that page ii filled the nest entry 
will bt made at the bottom of the 9tb pigc mad $□ oa. 



Fly. 1. 

The ttaciaas are marked in their scnml order aod pot 
in t drele* The diitmnec lepautlag one itauon from the 
ocher im calicd m *Itg e/ ih irav^rtf** 

CoDventioiiBi algoi arc often uied to niAtk the objeett 
observed^ 

Travema ire clauified am 

(ij Open ttavcfie, ot 
(H) Cioflcd teaverae 

Qofcd CEavcfSC ia ihat io which the atirvcy codi at the 
atardng point of the traTcrae^ la the open ctai^etme. hov- 
ever, the lurrey ends at a point far away from the ftaftjng 
point. Because of ihit, tbete U geoerally no posaibility 
of eheckLog the aecucacy of the measurements taken 
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during the CQD»C of I he open ttaverK, la the elcised 
travefse, howevecj the error is Lnvmfiahlf dcEcctcd at the 
time of plotijag, as the Eoc and the la$i polntH do not 
coincide, ’?rhich they ihotild. The ettof ia therefore 
dlstribLited. If, ho we Vet, the difference is very wide, a 
fteih ETA verse Is uadcrrakcD+ 

The data ici the ffeld-book are later plotted on a 
The plottings arc done with tbe help of a protmetor for 
meaitidng the angles and a ruler for drawing the hnes. 
Before plottings a suitable scale is ielectcd for the distinces* 
Then a nortb-soutb line is drawn on the paper on which 
the map h to be drawn- 

Any point on this paper la seleeted ai the starting 
point. At this starting point a ilne lepiescating the 
magnetic north-south line is then drawn- With this 
nnrEh-iourh line the Erit angle representing the Erst 
^"Fotwrard BcaTtog" in tbt Ecld-^book is Encasufed- The 
angles arc measured clockwisep a f-» in the direction in 
wNch the hands of a clock movci With this angle a line 
U drawn tnwards the second point of ihc traverse. On 
this line the distances ate marked and the positions nf the 
second point and other objecta on the traverse ate marked- 

When the second point has been fixed^ ihe plotting nf 
the Second of the traverse begins- A line is drawn 

at this paint paralEel to the magnetic nortb^south line 
drawn at the Starting polutn Then as In the first case, the 
angle of the Forward Bearing from the second point is 
measured clockwise- Another line is drawn towards tbc 
third point which Is then fixed hy measuring out the proper 
length of the second leg according to the scale selected. 

The process is repeated until all the data have been 
plotted. The map Is then ready for cortccung nny erron- 
Afier the errors have been cEimiualed^ the map li ready 
for the catrographer who will finish it and send it to the 
press. Thai if how* wc get most ot our maps. 

AojL'STMBNT OF s^naoa 

Plotting often reveals ihat the observations of bear¬ 
ings given in the fidd-book have not hteo correctly otade. 
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This js fmind mthy tlir 1ui plotted poiai not tdlying 
'odth the ictiiaJ position of the obieet £q the held. Where 



Fig. I. 

the tXAct poiltjon of the kst obieet ti known, tbeetrOf U 
disctibuted Bind dotted llneft atte dnvn lioog^ide the 
origioAl linci to show ibc correct pth of the traverie. 
Where the traverse Is V/iW ; that h to aay« where 

the mtveyof cotnefl hack to the aamc poiat from which 
hc itarted, this error can be easily dcietrEilotd i foi in socb 
a caie the last plotted point must eoictclde with the first 
point. In Pig. the simplest method of adfnsting stLch 
an error is shown. 

The traverse scarted from A (Pig- zj acid doished there. 
In plonidg also therefore A and A should coicidde. The 
pKoitiiig, howevcij reiultj in the bgure ABCOA. Thai is 
to say^ A and A' are no| coLodding. To adjust this error 
A is joined to A' mod the line AA' ia divided into four 
tEpjit paftST ai there arc four legi lOthe traverse- A aenail 
diagonal line U drawn to the jelt of and D in such 
a way that at H it it eqnal to otic pari* at C to two parts 
and at D to tbicc parts. A dotted line then foltia theie 
new posldons of the points B* C and D repreaented at Uhe 
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end of The figuie gi^cD bf the dotted lint 

shows the correct tcsTcxsc^ 

Here Is laothec Odd-book of a closed ttnvcric 
600 yds, I 

I E_ 

floo yds, 
no* 

_ 

4?o yds. 

l45* 

C 

too 

9^* 

B 

, £ao yds* 

a* 

A 

We felect i scair of to 1 iiiik fat plotting iL We 
select point A M the iisrtmg point (Fig* 4). At this poiflt 
we dfJtwf, with the bdp ot it compui, the notih-south 
mAgoctic line, which li shown here as i dotted line* With 
this dotted line we mci»ntc so angle of S** with the 
protncior. We then draw a itcsight line AB sind tneaiure 
not doo ystdi on this line scentding to the icslc selected 
to die the position of B. Ac B we draw s doited line 
which Is panllel to the magnetic □octh-sottth line dcawn 
mi Ar With this Line we meistire an angle of 96% and then 
draw another line BC. From B€ we ent out Too yatiU on 
the scale leiected and fix the poflTion of C We repeat 
the process until the last bearing iatplotted. 

We find ihal the plotted traverse does not clofe^ 
Points A and A' do not coincide. Obviously, there li 
aomc error. To eliminate that error and clou the traverse 
we adopt the following method :— 












l4 


Join A and A% Tliis Hoc glides the direciiaa in which 
all the poioti must be shifted to get ihe traverm 
to cloie. Then total the lengths of ml! the leg* of the 
travecse as given in the field-book. It comet to lilo 
jarda. Dtaw another itmight line A| (Fig^ l> to reptc- 
»enl this total dittaitcc on half the scale given for the 


A' 
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tnTenc, /. t„ i Inches lo the mUe. C^ny conveoicnr scale 
that will luit the 9»c of the papei oay be tclccied.} At 
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Aon tbit tcrughr lixKf di^w a pcrptndicuiaj A, A* equal 
to the dj^ereace bctwccD tbe ttardog point A ind tbe 
closing point A' in the plotted tmvcfsc. Join Aj lod A' 
OD this new linc^ Then cut out from Ap the yarimja 
legs of tbc tiBTcrfic on ibe icilc sciected for tbU 
From each of the polnta B* C* Dp and E drop petpcndicu- 
lafs to meet Ap A\ Now^ these iMtpcndtiilars art the 
distances by vbicti the B\ G*, D‘, etc,, have lo be 
The abifts arc lo be In the ditection cofreponding to the 
line jornieg A and A' in the ttivetae„ The shiftHl points 
B' C" D“ and E' axe no w joined by dotted lines which, 
giee the new and correct portion of the closed ^vecse.. 



Fig. 1. 

We ihilJ now take iti example of an open timTfcCte^ 




The following field-book gives tbc ncccaaary dcuilfi for 
plotting. 

rLaTtmm m the field 

Sometimes no Beld^bpok if. prepared^ but the obsecM- 
olottrdj directly ks they are £»kenp on tbc paper. 
^ givcB mare wtlafactory results* Tbe purvey by Plane 
Tabic ii of thii typcn. 

CHAIN TILAVEX^E 

The chain iravcirre is the simplest ttavetse md ofteo con- 
sisif of closed Leavene^ Tbc chain is held oo the ground 
inattraight line aeac the boundary of the field* Offsets 
are meaiured fcom chit lific, before removing the chain* 


Fig. 6. 

the botindaiy in ofdrr to bting nut its real shape* The 
chain should be placed as near the boundary is possible. 
TTjU ia done with a view to bare only shnet offren which 
can be measured ^kkly and accurately* Long ofFseta are 
always incouveuient for thi* purpnse. While laying the 
chain on the ground. It jt neccssaty to gmde the man 
carrying the other end of the chiie. so that he remoiof su 
near as poioible, In a straight Ike close to the bouodaryp 
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Tbc mewnjcpicoti ire cecord€4 to i fkld^book ffom whkb 
plottlogi icc liXct o^idc^ Tb« £clii-bwk li iltooit limilii 
(O tbc one uud in i compeil triTCfie. 

Sappoflc ve heve lo mike i cbiua tmv^ecie of ebe field 
ibowo in Fig. fi. 

Wc go found the field once nnd obsenre the pcomi- 
oeot feieiirea tbit we ihiU vu ii foling poioti^ The 
nala^ tbe ttees lod the gite ire the rnoAt praznLnent object! 
for thii purpose. 

We itire from the tree tnmrkcd A on the oili- We l$.j 
the chiJnon the ground ilong the boundmiy lo a tiraigbt 
line. We mirk the poiitioo of the ftirtig poinE by i 


O^icti 


iinki 


ScitioDi 


% 


to 


5 


to.. 


19. 


lO... 

J_ 

I f mrnm k « ■' 


600 

S7o 

$00 

^00 

j7o 

loo 

29o 

2|0 

270 

2 I 0 

129 

109 
ll9 
i4o 

110 
?o 
79 
So 
10 

o 


M 

L 

K 

j 

I 

H 

G 

F 

E 

D 

C 


B 


A 


D.U .n^ 
the nvfii 


Fiff. 7 

hotdlDg ODC ei<} of tbc cfcsla ctoK to It diieet 
Koldlog tlic other roil to moee 10 bii tight or left 
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in ocdcT to be in a straJ^ht line fram the starting 
point. He then nucks the no^kion nf hh end hf anochei: 
n«ll ot peg. Thii peg will be ncirt point ffOm which the 
chain wJJl be spread onwird towojtb the point B. When 
the second peg has been itruck we mci»nre the oiscB ftom 
the chain to the boundarfik All these measurtmentB arc 
entered into the ^dd^book which U as in Ftg. 7. 

The diagonals AC/ AG and AJ may be measured 
scpacirely to help in p|Dttl>^g. When plotted^ the tield will 
appear as follows:— 



txsraiJWENTS pent m averse 

ALL the uiuaL instrLioaencs for the PriAmattc 

Compass^ the Plane Tabic, the Chain or the Thcodo- 
Iht Can be used for traversing- The theodolite ia» 
however, seldom used for tLiis purpose, as it is cotnparm' 
tiveJy unwieldy. 

The most common jnicrumcnr for ttaversing is the 
prismatre compass. It Is an ordinary magnetie 
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proTtdcd with three spccinl ftiljuitmenti. 
These are:^— 

(i) A ptmm^ to enable the remiiag of the hcaEing 
straight without heanling over the cdmpasi ot thlftlog 
the position of the eotup&ss ludf. 

(i) A light vine With m dn wire whkh ii directed tu 
the ohjeeU which ate under obscmtlon. 



Fig, 9 

(1) A mignetii: diaJi iastcad of the uiojil oecdle. On 
/ this dill are cDgtifed the gradtiatcd reading fioni □ eo 
3 It, TbUdLol nbovei to show the new bearing ai loon 
ai the coenpiss is nkoved this wmy or tlut wa^. 

For making observations the prismatic compailii:— 
({j mounted on the tdpchl icond ^ 

(U) put in a kve] plane by adimtifig the itga of ihc 
stands so that she U4]uid in the iptdc Icve) dxed 
on the compass U in the tniddlc ; 
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(EU) tbe piliiii the fjgbt Tmut lifted stcitight. 

No^, gst*nd OQ the side of the pnsm^ put ooe fiug.*e 
OQ the itop-buttdin under the fight TanCi aad look st 
the object through a small hole on the prjam-side hf 
fixing ooc eye to k while closirtg the other eye* You are 
looking oow At the object ttiroiigh the sight tahc and 
also At the graduaied reading of the dial on ihc joacr 
side of the compass under tbe sight vane. In order to get 
the Imdug, you must steady the magneik dial by pleasing 
the srop-bucton fust for a while. 

The advanuges of the priimitle compass for traven- 
ing aee £— 

1^ le is portable and therefore can be ctsHy taken 
from one place to the Other, even in A dlificult couotry. 

a. It it tnited for q^ck work, specially in a flat for¬ 
ested conntry where there ate no promideuE landmarks* 

Its disadvantages for this work are ;— 

1. Itii expensive^ costing about two hundred tiiped^ 
especially when compared with the plAoe table which 
emu abmt fifty rupees only* 

a. The accucicy of ki absetvadom is gcoeraJIy 
I impaired due to the maituetic effects The magactic 
dial if Attracted towards the magnetic objeeta and 
docs not therefore gjvo the correct beaiiag of the 
object sighted. 

Because of this defect Ic cAOdot be used near Iron. 
Bridges^ railway lines, iron poles* etc., cannot be used 
tber^ore aa obscrya ioo polnta, 

PLAKE TAALS 

The Plane Table k a hind of ordinary drawing board 
mounted on a detachable tripod. It ii fixed to the tripod 
by means of a screw on top. Wlien thii screw is 
tightened the table is fixed. To revolve the table, 
however* in any direction the screw is loosened. The 
size of the table varjcSj but usually It is small, mbont 
to'by I 
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Beside* the t»hte top, thm we tw> othej ucctwHes 
of the pl»oe labk which must be ngaided v. cstuiial 
Thew (UG the AL1-OAO£ [It Is bIw exiled the 
righi-tule), sad the BOX COMPASS (slw celled Trengh 
Compsss). The sHdadc Is s fist gndusted raler tt the two 



Fig. 


ID. 


end* of which are filed two sights* Someumes these ate 
fiap sights which can be lowered flat cm the mler when 
oot ofOne of the sigbti has botes, while other 
has a long lUt thtnogh which psaie* a bait ot a wiK- 
Is order to me the alidade the sorveyof puts hii eye to 
the tight that hat a hole and loots at the object th»iigb 
the sift in the other tight. It Is oecesssry that the hair or 
the thin wire in the silt thoold be suppoted to cut tbc 
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object ugtLted. In order that there should he no Efcorii 
la sighting, the line joining the sights at the two ends of 
the ruler must pjisa through iti centfe- Sometitnes, for 
vtty aocucitc work in pUce of the lights it the cod of 
ruler, the ftddide has i telescope moanted on its centre. 

The has or trough compus is a rectiagulir box 
eoirercd With A gUss ltd. it contAirts i oiigtictk needk 
fnoidng on a pirot to show the mignetlc norEhi The chief 
lisfi of the box-eorupAss ll lo dnw two pmlleL uorEh-south 
liitet enclosing the bos so thit the table might be properly 
*3et' with their help at any place. 

A tape for rueaiurlng distioces and a spirit level for 
levelling the tabk ire alio aeccA&mry with the plane table. 

CHAIN 

The chain (oftca called Guotec Chain) consists of zoo 
linkr Of iron ringi linked together. To facitiuie count- 
iuga, every tenth link is irurked by a brass tag. The total 
length of the chain is twenty-two yards. Its use Is coniiD^ 
cd td making boundary surveys of small deldi. 

ntTAKGULATION 

The object nf tdangulatioEi Is aria-iwrrij rather than 
r^u/i-mrptj- For thii purpose the field of opera don is 
divided into a number of triangles. This give* the word 
*tr[aagulatlon’. The esKnee of rcianguiAtion UcS in 
iki h^ri^ of a frUitgli and tbui UEing two of 
the points of that trlangtc. The rhlcd point of the triangle 
is filed by Inreriecdan of the ditiffh/i Itnef drawn from 
the two ends of the baseline^ I t will ht noted that the 
only mcaiutcnicnE involved in this kind of survey Is the 
[ficasutement of the baas. AU oiher measureEnents ate 
deduced by ihc simple rules of tdgno-netry. Ai the pointa 
of the ttianglcs are fixed by observadon from two poinl* 
they are iccuraEcIy fixed. Thus^ ksa measuring and greater 
accuracy arc the outstanding fcitures of surveying by 
triangulaTioa. Tkit method of surveyings however^ implies 
1 more detailed obscivation aoi therefore It is necessarily 
sloWi In mJlItary parlance trUnguUdon ii called 'posltiuxi^ 
iketchlng'i 
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TdanguladOD it of two klniJ* :— 

(tf) Theodolite Triengolttian ; 

(*) Gnphic TriangiiUtion, oi the Kitaguktloft done 
vitfa A plABc tible. 

TnEODOUm TRtANCtfUlTKJN 

The theodolite i» mn ekbor-tf but very apenilve 
ioitniineiit. It. chief f«tUM i> that it cab m»iuw mote 
Accumtely the ttigle* formed by object! sighted then It 
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poMible with the help of e-pfi.iJiAtK compMi. ^eioK 

of ihii AcctifAcy lAtger Ane.mte firtt 4mded into 

with the help of the theodolite and the detiul* wiihio the 
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triangkf ^ focmed mcie bteE Alkd In wiLb tht help of tbe 
plADc table. The polices of the»c tnanglcs ace matted bf 
permanent maioaxy itructures aod ate Icaawn^ os /ri^ae- 

Before oit area U ttianguktEd^ a pftlimJiiacy aunrey for 
ruJiog points it carried out. Then a base if fixed and 
Ytiaagulation proceeded with hf forming new trkaglca 
from each of the points fixed. This ptoceas is contJaued 
untii ihc whole of ^thc area has been rrionguLated- In 
order to check the accuracy of the work a Ifaii Is 

measured in oaothet pan of the area and this measured 
lengcli IS CDEnpircd wirh the length given by camputation 
fmm the triangtesp Thcodniirc tijaagolatlon, really speak¬ 
ing consiiti in/Fxi^g taJtf g^XfindtH^ affd filtfAiifg /V. 
This fit portincc of the base requires thar the surveyor 
should pay particular aiiention in Klcctingk. The base¬ 
line should t— 

{i) Be Mfrai to the afea, ai far as; posiiblc * 

(ij) Be on a ground. 

(iii) Give a vie w of the country around ; 

(ivj Give sight of a few promin^^t lairdmarkr ; 

(t) Be about a mile in length. 

(vll Be measured several times Ttry carefully and 
then rhe average taken. 
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Sinillmr cue ihould he given lo the cdecuan of the 
ruliDg points. These poifits should be so sciccted. thti the 
angles toimed by them ^Itb the base line should be ss near 
right angles As peACtlrabJe, Objects forming too obtoic 
oc too acute angles should be avoided. The^oUu tnan- 
gulatioo is sbawn below :■— 

In the hgure above A« Bp C, etc.^ are the paints of the 
iriangki fiitcd by trijuiguiation. The dotted line shows 
the ertemioo of the bsiiettilc. 

The prelidiiaary survey of the area leads the surveyor 
to select the ptonuncm objects marked by the letters 
Ap Bp Q Df etc The base is then letecicd and measured. 
With the help of the theodolite k li then eiiendcd fo A 
and B which are nbjeets siitiated several rnllei apart la the 
Same straight lloc« Fmm A rhe theodolite 'U lighted on 
B and then at C and the readings noted. These Tcidiogs 
determine the angle CAB. The theodolite U then taken to 
B, From there it U sighted on A and C reapcctively and 
the angle ABC is thus d^ed- Then Jt is shifted lo C and 
by the same proecss the aiiglc ACfi ii Bird. The side CA 
If now taken as a baae and the point H ia tiaed SitnUarly 
the side CB is conskdeted as a base for ddng Ep By 
codtlnujog thii process of taking the sides of the already 
Bxed ttiangkf base new trlanglei are ^ed. The 
trianguiatirm is thus co upkted. 

When the details arc tilled In by the plane tablcfp these 
points arc used by hitu, and It js not necessary for him to 
measure a baselioe^ 

GKAJfllC HLIANCLtLATlON 

When the plane table Is used to make a frame work 
nf the area as well as to fill the detail of the area aurveyedp 
the iorrey la described ai ^graphic trUagulAtloo*. In tueh 
a case the hrit thing 1% to £x carefully a bAselinc. All the 
pointa givoi in cormection with the baaciuie under thco- 
dniite trlingulation apply to the bsielinc In graphic trian- 
gulatioo as well. Id kngthp however, it is ihortet m 
order to suit the eonvenieocc of the plane tahler. Once 
the haacline has been bred the other point i are eaiily 




iDcitcd. Oii£ tpccial pdvaniagc of surveying by tlie plane 
tiible ii tbit once the Tfthlc ba^ been set. rbe diTectlom 
afe measured easily and aecumicly merely by ilJgning the 
alidade on the ruling points. A* in the ewe ofthethco- 
doLicc triangubiiLOD. points already fixed Kelp the h^iog 
of other points. It has been noted above that in the 
theodolite trUiigiilatjoGL the baseline is measuced and then 
the angles are niEBaurcd+ In graphic tilaDgulation^ how- 
ever* the ooty measurement involved is the EncasuEcmcot 
of the baseLinc. All other mtwuiemenus can be tound 
out by computation. 

The process of graphic ttiaoguladon iicplica first the 
dHJuntmg of the paper on the table, For if must be re¬ 
membered that all plotangs in graphic tnangolation arc 
done directly from observations in the field. The paper 
should ihcrcforc be fixed in such a way that it d^ios not 
niDvc^ even slightly during the course of operatLona, The 
best method of fixing the paper ia to pin its edges under 
the top ^of the table *o that there are no pin-hetdi on the 
table-'Cop to obstruct the free movement of the alidade. 
A more latiifactory method U to wet a piece of thin cloth 
and place U on the table, smoothiog the creases. On top 
of this cloth the piper U then placed. The edges arc* as 
before^ ptoned uodcr the top. This metht^ give* a 
amoother surface of the paper and the drawing of linei 
becomes very easy. 

To Stan operation, first select the two conspicuoui 
points which will forn. the ends of the baseline. Plaee 
the table nrar one end of the baseline and rbeo level it, 
that It to say* place its top ia a horizontal plflM* Foe 
this purpose help is often lalcen from a spirit leveL 
Dtmw the north line with the help of the compass. When 
the table has been put in a level and the North line drawn 
it m Slid to be *set^ 

Now% mtik a polar on the pa[Kr to repiEscnt the 
lion of the lablc. Put this point in a dicle so thit n as 
not lost. Thco loQseo the screw holding the llblc’jtop 
oDi the stand. This it callrd ■undampiog' the 
Plane ihe mlidide alongside the point aod revolve the table 
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until the object at other end of the bife cm be light¬ 
ed through the light vtne of tbc Hlidadct Nov' tighten 
the Eciew uoder the iable top. This k cdlcd ^cljitnpio^' 
the iible. Then drnv i Line Along the edge of the mLLdade 
In the directioo of the ob|cct sighted* ThU line ii the 
BASE Li^JE. The line teprescoting tbc ^Biie^ U o$tiAUf 
a. thictc Moc, 

Having dr«wn the B»e Llae, tbe^ alldAdc ihculd bt 
poioted to othet promiaent objects liiiblc from tbc posi¬ 
tion of the tiblc Bod iiatj drawo. These direetjon 

Uocs tre cglied For dtAwlog tbe fAVf the flUdiule 

if pivoted at the poltit tepresentiog tbc end of the Bb$c 
L ine and tblhcd to tbc fight or the left to bring it oppodte 
to the obiect to be lighted. It mnzi he remenibetcd th*E 
tbrcmghouE ihesf: operations the imhk remsiioi bxM. It 1 j 
only the alldAde that is moved^ 

When Ebc bBve been drawn from ihc first point 

cif the Sa^e to aLE the objects dcilred lo be fixed, the table 
is shifted to the other end of the ^Basc Lipe^ carefnllT 
measuring the disupce* Before doing*thls i peg » lefi 
at the fitsi end to mAfk the positipn of the table. 

Al the other end of the Base Line tbc lablc is placed 
and the top put io level aA before. It li then undamped 
and revolved with tbc alidade l^lng aioogsidc the Base 
Line alrc^jr dtawp^ The aUdade ll pointed at tbe ob|ect 
at the first end of the Base. Whcolthis obiect hai been 
got through the sight vane the uh|e ii damped by tigbi- 
ening the screw. The table is now said to be ORIENTED. 
Tbc adsDtatlDo of the tahje, thusp means the placiog of 
the tabic to such a way that the two objects ntarking the 
two ends ot the Bose ire In one straight line. 

When the table has been nriemed^ the length of the 
Base ia marked on the Base Line by a point which files 
on paper the position of the second object. For thii 
purpose a suitable scale for representing diftincca baa 
to be adopEcd. The measuteuicnt of the Bose and lU 
representation, the Baie Unc» on paper should be very 
carefully donc^ aa cbii will form the basis of all compu- 
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ritioDi to be made lot dading tbe diitaacc^ between 
Yzci-aui objects in the held. 

ere tben dorva fiom the lecond point of the 
Besc 10 ill ob^ecti co wbicb they were dtmwn from the 
£rtt points ii done oo the uosc pdociple at in the 
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case of the rayi from the tint poiat; by pi toting 
the Alidade on the point and mo^Ag It d^t or Jeft to 
get the object! mto tbe tight raoe one by aac* Tbc» secpod 
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vJII mtcMcl the litlt rafs at a cectAifi point- Thii 
point of intcnectioD Bxa the position of the obiect 
sighted. 

If necessary^ tay* to new obfecti not vlsibLe fnitn the 
fint pointy of the Base, maj aiao be dtmwA* These rayi 
may be utilised latet from other points. 

The fracneworlc It chui ptovided. Now» rub out aU 
the unneceisary lines leaving only the Base Line and the 
intersections of rays- Topographical detaiit may then be 
tbovtu ZliveeSp roadt, trccij eic.> may be sketched with 
the help of [he positioEiB of the objecti already fixed in 
the framework. The figatea given here (i^i4 and t^) 
show how the paper on the table will look as the □peta’^ 
^ns described above are completed. 



The above field ia (o be tnrveyed by Pkne 

Table. A prcUcmiiary Surrey vilJ reveal the varioui 
pronunect featurei ihown In the diagram^ It is clear 
that the mosqtic and mango tree can very well form the 
two ends of the Base marked A and B* The uble ii placed 
near the mqsijue and ■ dlcection line la drawn tnwatdi the 
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m2iigo tret. R*ji from A then dnwn to the hut fC), 
EfljlvAy bridge oo the rivec (D)i Temple neat the dvrr (E)* 
Lcvell cTDftiing (F), the comco of tbt orchard (G JUid HJ 
mad other but (l}i Theee opemtiooa will appear oo ihe 
piper mf below i— 

The tabic wii! then be shifted to the itnango tree 
artd oeientecL The point B will then be filed hf plotting 
the mcrniuremetit of the di&l«iie< between A iijd fUja 
will then be drawn from B to all the objeeta to which, they 
were drawn from A+ These npetatioos will appear aa 
bc!ow; — 



details will then be sketched in. 

* lJ5S£CT[OW 

Rcseciioa U the t^etbod for determiiung one's poti- 
ikid on the Map. It deictibea the process of firing the 
pcysitloD by fcfcrnng to pmiouiiy fixed pointt without 
actually ^ing to thein^ For tl^ purpose the map is 
f placed on the top of a plane table and tet. Some familiar 
objecti in tbe fieUi which are ihowD in the map are then 
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sighted in such i tbjit the iJac nf ^Ighi piifl’Ses thfx>ugh 
the Teptesenfatloas of those ob|ocii in the mip. Keys icc 
then driwn nn the niAp bAckwetd fmnLihe object sighted 
CO the poiJdoii of the tAbIc, Whefe these cays jmec- 
sect, thet is the position d£ the ublc In tbc mipi To get 
results it Is better to select st least ihiee abjccti utosted in 
three didcccDt directions in the 6e]ci 



Very oftKo, due to defective isying of the uble, the 
cays do not nicct in cyne poinu They form m. tdsngie^ 
This triangle ti called the a/(F ig, iT). The 

table has then ba be shifted n> ihe right or the left and 
tbc fays ate dmwn again before they lEitctscct In i point. 

The ihifting of the table is done iccording to some 
mJes. These rules are as follows:^ 

{1} If the table stands within the triangLe made by the 
objects In the ^id^ its pnsliinn on the map wUi be 
MfitkiM the triangle of error. If It stands oiatskie^ 
the pofidnn will be the triangle of error, 

Qi.) If the position is outside the triangle of errorp it can 
only be cither to the tight or to the ieft of the td- 
aaglc of eiTor, 














(ill) The potidGc vill be neiitcr to tbic ilde of the irttO' 
gle of error which ii farmed by the flhorteit rtf ^ 
tfld flit hell from tbtt mtde by the longest rtf. lo 
other words, the pcTpcodicaltr Une> drtwn from 
the potidoo to the rtyi bear the ituic propordoa ti 
the diitmoce septet dog it from the objects^ In 
thortf shift towtrdt the rtf from the oetrcsc object 
to the ctble- 



* 

/ 


Fig. 17. 

In Ofdec to ilcddc wbetber ibc poiidon it to the tight 
oi the left of the rritfigl,e of erfof^ the tible ti to be shift* 
cd to the right Of the left tod rtfS drmwo sgthtp tf the 
icsiiitiog tragic Ji cmtUcr the poiitioa It to the tide to 
which the rmbic wts shifted. If the ttitogLe ii larger* the 
posldofl must be on the opposite tide. 
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lu Fig. i7 the po^iiion Ia wiikLn tin: fiiocglc of cffOfj 
while la Fig. i% the postntJ& U outside thttriiagle^ 



Fig, 11, 

RcBCctiDd fiila to fii the po^luon of ihc tible when it 
is on the circurDpeitoce pasiiiig th tough the objects select¬ 
ed for drswiog nyi. iich objeen sbould thctcfotc be 
svoided, for they tie Ln the ^dwger circle,^ 

rKACmQ SAJIS, METHOD 

^Pdetcioji oo the is alio sotnetijiiei dctcTnukkcd 

by the tiaciog paper method. For ihii purpose take a 
piece of titcing paper, place it oa the tibfe sod tack 
it. A point, sty D, is selected id ihc centre of the tracing 
paper. Ray* ate thcii dtavpo from this point in the direc¬ 
tion of three objeds visible jo ihe held. Af^fr thU the 
trseiog pspee is uDiacked and is ecoTcd atound over the 
map until these thtee lay* pass through the three corres¬ 
ponding points foe the object! 00 the map. There Is only 

I 
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poiiUoa of the tEaciog paper trhkh will satis fj* [his 
coaditioup and the ccdtaI point, D will thus giirc the 
posiikiD of the table oa the niap. 

The tabic abontd be odentrd then by placing the ali¬ 
dade on any one of the cluce i«yi and the corEespaiidjiig 
object in the ftcld aightedi^ 

cosroraTNa 

While chc framework of an area Is being competed 
with the kcJp of a plaDe-tahle of a ptismatic compiss, 
hcJghtt of objects above tea k^cl and the general ilope 
of rhe ^ound arc also marked in the map^ This latter 
process is called ^CoMiaan g,* For tbit pufp<Wi a clear 
idea of the draioage linct and tbe maiq ridge lines it 
oecessaty* 





Fig. 




To fiudLItjLie t&ntQufuig two thkigi arc eaieorlal \n the 
fnmework being prcpaiet!. The fitiZ in the tnstTkJag of 
[be aiidi the second^ the locatioji mod theobsfrritioo 

of elevation (bjiovo as spat heighg of certain seJected 
objects io the Held. The matking of the tiv^t aod the 
locatioa of ihc object if done m the ordinary coatie of the 
survey^ The obserration of the spot height ii done by 
variouj idcids^ Lf the surveyor ii on the ipor, L on 
the lop of the elevation the height may be observed by 
the ose of a barooictCT, The bAroinctcr records decreasing 
mlr pressure with incrcaMOg height above sea level. The 
normal air pressure ar sea level being Senown, the height 
CIO be deduced by a ilmpic arithmetical calculation. 

The following give* the figures of a ipring batonieter 
or the ^aocroid^:— 

The height is alio found with the help of aDothec 
insinimeot oUkd the ^Level'* The Abney bevel Is in 
common use* The Level measures rbe vertical angle, aod 
with tbc help of this angle and the horizonfal disunce 
fieparating ibe observer from the object the height ii 
d^uccd. 

The vcrdcal angle can also be measured by another 
Jostrument called ^the Clinometer,' The Indian Cdnomctcf 
ii the chcApcat and the most common io uie^ 

Ftom the spoi heights and the general i^resaioo of 
the flope of the groand contouTS are internjKcd, First 
of all the contour interval (or the V, 1,) h jfcided upon* 
Theft the pJacEs wbCEc the contoumviU cross the river 
are marlced. To wart the places where the eomoun 
will croHi the rivets it is accessatf to select a portion 
where the slope is uniform and the view uMbatructed for 
some distance. The length of this Kreceb uf the river is 
ihen cstJ mated hy the eye and divided hy the conmur io^ 
tcrvfll. ThcM divisions mark on the map ihe poiati where 
the contour linea will ctdsi the river* 

In rbc following plan fFig* lo) tht spot hdghu and 
the dveri let a certain area are tbown and ihe contour 
lines are to be iaterpolated. 
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lo the diigmm A tnirk^ the lowest po'nt oa the aiftia 
river. uiothcr point lituitcd on the tirect l» 

»ep*atcd from A by m uniform ilope. If the caaionr 
interval of I o' tdoptedf A and B will be the poiatt 
throDgh which the contour liaes of fo' and loo' ten^ 
pectively will 
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the fight and kft of all the in the upp^f couric. 

The observet in the field wiU be abk to notice the ejeaet 
dIrcetJon of the iilope and the hiUi. It U ncceijatjf to 
Tef&enihef in this connection that /her kesd Kp^i/rJ 

ijf fki rhftr irjiUjs 7jtf ipuri or hiU ilopet. 

The aboye sketch miy therefore Have the contours 
tomerhing tike thoic given in Fig. xi on p. 

While drawing the contouf* every ffih contour line 
ii made thicker than the rest to fAciSiratc reaiiiDg+ Ac the 
two where they do nor meet in the saine map, ot 
along the contcmr lines the height represented by them 
Is indicated ia hgnrea, 

SometltncB contourt have to he drawn in the odicf 
away from the field of obsetvatiDnBH. The practice in such 
ciBira h to «ker the highest Tncasafcmcni« first and 
con nee [ them roughly by a contour line. Wc should then 
take the next loaret heights until the whole data are finished. 
In drau ing the contours in the office a good deal of inter- 
polatioo becomes necevSHryT for the wnttef in the office 
does not have the advintagn of observing the slopes 
actually tn the field. 

The folio wing niustrares the meiHod of ioTcrpolatlDg 
the contour A lookat the spot heights given will show rhai 
thlt is a valley treading towards the nortli. For the highest 
heights are at the southefn margin, while tow^ards the ootth 
they decrease. Wc should therefore interpolate the contouci 
in inch 1 way that a valley-form would mult. 

The second p point to be noted U that the slope la 
gradual^ as li shown by the fairly Jong distance scpitatlag 
the lower from the highet values of the apor heights. 

We decide to have the contour interval of l Ou feeu 
This meant that we have to draw the codtour linei for Son 
feet^ 600 feet, 7oo feet and 800 feet. We start with the 
highest eonrours. Wc take fitit of all the diatance ber- 
wcen the spot heights of 6x0 feet and 73 o feet. These 
htighrs aic marked A and B tespcctively In thet dgram.^ 
Wc find that this diitaocc roughly marks the ri&e of 1 to 
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feet (diffcnmec between 6 x 0 aad 7 Jo)* AsiLiitiing that 
the Exine dxe eondoMcs tawttd:^ ihc comoor of loo feet, 
ve xtixlL JliAVc to Bit that contour at about two-tlii£dj thJx 
diEtnnu beyond Q. The pomt B la about 7o f«t beLow 
the contiour of loo feet. cW nmek a poiai^ Thco wc 



pu9 on to th^ fipot bdght of 7io marked G M tbc duigfam. 
Here We notice tbat a tiae of So feet ha * to h- provided 
fot We coDEidec die distance between the apot bright of 
6 Bo marked D and 7xo marked C On that bwh we fia 
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the point tfatongti which ibe 800 fctt contouc will 
pi^i^ Wc fcpeftt the piDcesa fintil the concouf li com- 

ptctcd. 

Then we take the neit lowei CDntont of 7 no feet and 
follow the lAine process unit! *dl the points of thii contour 
arc fixed. 

In thu way» wc have incerpoUted all the contoufs 
required^ 



Fig. II 

We give in Fig. rl^ anather exirripleor coatouE intE- 
poiatjon* 

In this case Ofllf the spot heights were doted. These 
spot heights must be very carefully studied before iiddcr- 
tsking the idterpolaiion of the coatoors. This study 
tcveals that it is a Ycty broken coud^, for the spot 
heights change frequeotlyi Aoother point repealed U toaf 
there U a dissccc^ plateau to the soatb-east- Thcte are 
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bilk to tht nocth a.ad ^aotbec pl&EaAti to the vest. Hio 
cofliovini (hoiild he filled In to eortespood with the ihapes 
of the ilxjTc-meEilioned topog^ripby« 





UOOEJIN UETfUIDS IN MAP MAKI.VG 

It vUl clear ftoni the foregomg disco keI no tbac aLI 
the ioformatioo tbit appears oo maps k derived uLtimateij 
from obEctvatiom in the field ■ The mrveyors' task, has 
been considerably lightcaed, howcTcrp io modera times. 
C.ertaifl rradera inTeocl^jiu have been placed at bU dis¬ 
posal vblch net only facillute hjt tailc, but tjuideen it* 
too* There is the ihon-wave tadlo^ for exampte^ It keepa 
him in touch wirh the outer worid^ and enables him to 
determine loogitudc prrcisely from time signals broadcast 
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fcgnkft^ ftota obicrTataTle&. Hie aeroplmc U anatber 
great hclp^ The aucface of the canh eaa be phoiogfiphed 
ftojn at] acroplmnc with tpecial ty pe of ram eras, Ncir?' 
tcchoiquet ha^c been developed, called pbotogrammetry^ 
for plotfiag iofoEoiation do mapi rtom tboie phoidgripbi. 
Thfcmgh these photographs^ oo^ only is tbe work of sur¬ 
vey done Very quirkEy but an abiiddmcc of ptecije dc^il 
that might never have been dlidosed had the lurveyi been 
tnadc on the ground by the tradiriofial mcthodij it made 
avaiUble. The camera picks up many things hidden from 
the ground-surveyor. Oblique dr pbotognpha cover a 
much ijpjder extent of the ground than ^ouTd be possible 
by any other method. From these phoEogripbt umall 
scaie maps cm be easily prepared. For Jargc-scate maps, 
hdVfever^ the obUciuc photographs are not suited. For 
large icalep vettkal photographs are better injlcd. Sur¬ 
veying with the aid of photographs taken on the ground 
la stiK widdy employed as an adjttnct to the aJr phoio- 
gTammctry. 

Aia ita^nBT 

Reecntly areas have been inrveyed also by taking pho- 
tographs froen the air. These phoiogtapba are taken bf 
ipccial cameras in iuch a way that the areas covered by 
them overlap fo the extent of So or 60 per cenl^ With 
the help ofa iteieoscope, ihfie pboengraphi supply de¬ 
tails fot maps in a laboratary^ 

The science of air survey is developing In India with 
notable succcn. More than S^^coo square mJlei have becti 
surveyed here by air since the opeiacicitts began in i9a4. 
The air surveyor is saving both time and monry needed, 
say, for example. In iht tevbJon of large ^cale agricultural 
and town map. the planning of public works, the preren- 
tion of Hood, or the prospecting for oik or other mincnii. 

Forestry and didta surveys first engaged the air ftur- 
veyor'^a attention, became of the excessKTc coat of siir- 
Teylng such difficult terrain by normal means^ The 
revision of large leak maps ofr igriculturjl distrkti aiid 
town surveys vere then taken. 


Before i9iB, little wii koown abaijt Air Survey* 
Pioneering waj done in tbJs respect in Bur map the 
Federated J^laiaya Statei and Borneo In cnmpS lin g mapi of 
forests^ rivers, coast Uoca and deJras^ Tbe experience 
gained here wax put to use ia producing in i9a7'iS as an 
^xperimcDtal measure a map of the Cbiitagang district on 
the scale of i6 inclies to the mile* 

The technique of air survey was nor sufficiently deve¬ 
loped at tbac time, specially for producing a map on such 
a large scale. Due largely to rhe eiForta of the Survey of 
India, howeyerp new oietbodi were developed and during 
the folio wing yean four complete diitricts of Bengal and 
^,ooo Square milci Ln U. P. vefe mapped from the tit. 

Air photography ii alio being used for geological 
survey. Oil prospecting in Baluchis tan wal advanced by 
air photograpy when more than I,ooq square mites of 
land Were purveyed* Important geological surveys have 
also been carried ouc in Bengal and Burma* 

aismiu-jTiOH iiAP^ 

Di-trlbutloti maps differ from lopagraphical maps in 
that they show some one eharacterlstic of the trea. The 
question of the exact fofaliMt of any ob|cct or feature docs 
noi arise in such maps It Is the general giVra 

til j-wr/act dir/riM/iea of inmethlng that is emphasised 
by these maps. This something may be a crop forests; 
Aome element of weathei^ like raiJi, heat or aJr pressure; 
or people. Topographical maps, on the other hand, try 
to locate almost every fixed object on the surface. Within 
the limits of the frcale^ L r*, the shte ot the map, they iq- 
elude every fixed dctul, of v^hatever type. lu short* 
the distribution mips give the ariti/ diiffi i/fic/f of a certain 
clement. 

The distribution maps are classified broadly imo two 
clatsrt 

(1) Maps of qualJtatire aremf dliEribufion- 
(il) Maps of quomicadve areal distribution* 
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QUALITATIVE MA^S 

The mipi of ArcuL di^tfibutiai] are of two 

gcncnl types : — 

(d) Maps of simple areal dlBiribiiUan. They show the 
area covcreii by a particular Thus* a map abow- 

iftg the atfii covered by foreatSp irtcspctrliTc of the diffcfcat 
types of forests foimd there. Is a of simple areal 
difitributioo. 

Maps of compound areal dJatrlbutibi]. When a 
distfihutiod^ map shows the dJ:ffereat types of the same 
elcmcat* ft ts a map of cOEapoufid areal distributioa^ Thus, 
a forest map which ahows distinctly the distrlhutiori of the 
camferoui type of forest^ ibedecSduoui type of forest, aad 
the cvcrgrecfi type of forest bcloaga to this cmtcgary. 

The qualitative diitrlbutloii of maps may be showm 
either by coloufmg the area or by maMog It with symbok 
or patterns. The colour method ii called the rki^n* 
ma/tf method^ while the symbol method h called the fkitfo- 
fcitmifNc methods 


QUANTITATIVE Mm 

A map somcdmei abovs the qiiaotitadve vsrJition In 
the djstriautJofi of an element. There is a gretier density 
in distributiori in one section of the Map than in the other. 
To prepare chcic maps it is nor enough to know where a 
certain thing is found, but hffw nrjHrj& of it ii found. The 
basis of the quantiradTe map U tapplied by the itatfstici 
issued by the governtnents or other tecognised bodlles^ 
UoUke the topograpbicil map, the data for the qaaotluEve 
ditrtibuiJan map are collected by rhe statlitician and not 
the map maker. The main purpose of the quantitative 
maps is to proTidc a visual help for atitistlcal companson 
of varioui atcas. it is not the object of this type of map 
to be a lource of itaiiiticiJ infatmaiion about individual 
places or areas, Tbii lufdr[nation U best supplied bf the 
statistical reparts themaclves which arc the bask of these 
mapSi Its maiEi object is the tompartfon of areas. This 
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mip ilto vhova the of g^ogfaphicd factocs on- 

chc dLltribiidaa of the pirtlculir clement. 

There Are three main typca of the quaqiluriTc distri¬ 
bution nsepa t — 

fj) The iiopkth 
(ij The dot niBpf, ind,. 

(r) The choroptcth mcpi. 

T^QPLETTf VAPS 

IsopLctht ere Uoea conocCEing places of cquil deruiiir 
or value on a. toAp. Such kiocft may be lioEbccmiSp vrhkh 
connect ptAces of equal tempeeature* jfobatis pre^ 

sute% Uohyeu (equal nh), ot Isohypsc^ iHfic$ of eqoal 
heightj I. r.» cootouts). The liaes are drawn only for 
teiected intervals^ so that the map may nor be overerowd- 
cd For oveterowtUng in a map mars its value as a meam 
of quick graip. 

The iBopIcths can be drawn only from accurate data» 
if they ate to serve thelf purpose^ They can he drawn 
only for areas where the distribution jj fairly itansirioniL 
where a certain gradation can be fiaed> On the other 
hand they cannot be drawn for those elements whotc 
distribution is too varied. For this reason iaopleibft can¬ 
not be used showing the dlatdbutlon of crops. The 
distdbuuon of crops ia too variable. 

Dor MATS 

Where the disCTibutton of dements la too varied or 
where therein no transition la it the variidon in the dUtrj' 
budon h shown by doE«. A certain value Is lived for each 
dot mud the dots fo be cepresenEed are divided by thia 
value to get the number of dots chat wUl be placed on 
the map^ The vj|ue of the dot to be fixed will depend 
upon the quaqriry to be reptcienccd and Ehc scmle ot the 
map. For exampk^ if the total output of wheat to )x 
fepitaeutcd on a mip is i5,oa,onn mda. aad the map ia 
snull^ the value af the dot will have to be fixed hlgbp 
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radt. This will give fewer dots which can be 
easily accoittmadaccd a tmalt map. If the map ii a 
large aitc, the value of the dot will be hned low^ $Q that 
there will be mtoy dots lo ELL the mapn 

Whik placing the dot* on the map, the gcagraphiEial 
conditio detectnlaing the disttibutioD of the thing shcHi Id 
be carefully coosidcicd. The dou ahould therefore be 
placed only in those of the map where the thiug Li 

^ cxpecEcd to bc^ The dou ce presenting the diitiibudon 

of wheat should thus be placed where there are plaini, 
not On bilis^ Besides every dot should be pUeed in the 
Centre of gravity, 

SomEtimeSp dilfcrrnt ihapKS of the doti are lUEd for 
showing the dlitrlbutloo of two or more -dlEerent thJngi^ 
Thus, Tor example, round dots may be used for one thing 
and squace dolt for anotbeti Dots of dlHetent sizei are 
aho uied lomedmes for diBcrcot units. Larger dota are 
then given a higher vaLve than smallet data. In ahonp 
the dot method can be easily adapted to dltfetent needs. 

Where the intentjey gf distribution is the greateGt* 
the dota ahouid be combined to fotm a smudage or a 
bint. 


CtiaOTLETH VLk}^ 

When lines or ahadinga are used to cover dlEetent 
areas of the map to give them dlHerent vajuea, the map 
k called a choioplctli map Such maps show the radoi 
■or percentage of certain djjtribuiioni. In order to make 
the areai distinct, different kinds of ILnei or thadings 
mtt used« 

EXEJtClSES 

J. Whm li map t fJc4<:ribc how Ir Ei Im4*- 

2. QMiify tmjn Inm types. 

3, Gwe » biirfioivey gfehe OFLitin cHpplDc^ 

4 WErardoyou ufidnita iJ hv liiacigidanpu T rMurttaie yuur 

^iWcr br iFh*Mfcnjry ifcrtEhea. 

5. WhvG ii a 'irartfirc't Expltin ibc nirtb^d of fMrvrrmR by 
n favciK^ 
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6. Eiplnifliii with lire liflp oFikctdi^^. Iwrtf von vouJdl csErv iDut 
e^Aphi^ icimpaJKtkM) wlih A pkot n^lc. 

^KCtttiXf *" lurreTOg | Ouiifj fc lanDnlEnii |& in draree af 

a. Whut i> fl Field 0«,k ? Mike *a rmigmiff Field B(»lt and 
pJoc iti diM.A. 

, by niriL^f ofiluTcllCi* bo-w llir cirior ki Inicriins 

u adjuirEd zn pJoulna- 

10 ^Hzibc, with the beTp of ibefebei, bav vott WuiaJd nr rr 
out ■ howlAty feorrey of the «ehL 

]|« ^’hit k m 'Ltiana^e of et^or* ? 

Ikrtchc*^ haw ^n weraUi ikmaliib 


E^pliJn* by meim of 


12 , DeierilK the Itifing pap« method of 

11* Otcrlhc ike CEHrtkoil uf ^funEqncioa* In the ficM* 

14 + What la fl 'diitfibuikin nup'l Hapliln fiiUir 
hoT tt u made. ^ 

1J. Hdf th* /olicrwiDt (bn: Siale t inch to lOOfrrt: Qhb 
the t(a*ei>« s— . « 
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f foTlewinf « 3 ^n tnTUK on Lbeirtle of 1 Inch lo- 

inO It f* Ildovii llwt tbr djmxict between A to U u ctnw 

h 457 ^ Arijiart The otnsf of ploiilng^ 
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Map fdtdiag 'a the att of mAkiog in the. mind a iitkia- 
fli picture of the ground rrpreicntcd bf A map. Success 
io thit art therefore requires a coDiidcrablc pcactice. 
A map ufuaXljr thoTn mLl sorti of details in a couTen- 
tionaiised nmnacr. It is oai^ the pracuted miod wbteh 
■can pick out qoickif and coerectlj the required ioforma- 
fjon from it. 

The simpieit form of map reading ia dufripiiPi which 
merely idcotinei and defcribcs the various features depict^ 
ed on a map. DesccjptlTe map reading ii all that is 
needed in mUirary strategy or route marchifig. But for 
the geographer map reading should also be iwa/jf/jV and 
JijMfft'vt. He should not only describe the facts shown 
oo the map^ hut also analyse them and make dcducdooi 
Irom them* Thit wider form of map ccading demands 
not only the knowledge of cooventionai symbolic but alio 
the iindetstandiDg of Physical Gcogcaphy- 

Thc first step in map reading is to famibarira oocieif 
with the lymboii used in the map^ These ate usually 
given at tbe bottom of the map* The portion of the map 
which gives these symbols or signs U called 
li/iY jAif/-* A fullec cbaracteristie sheet giving all ligna 
used by the map-makers in a pacticulac country hw how¬ 
ever, printed separately by the govcTOTneot of tint country. 
In India* it is pdnted by the 'Survey of lodia^ at Cal^ 
euEta. 

The Dumber, size and character of the symbols used 
will depeod and vary with the scale and the object of 
the map- If the scale is latgc and a great variety of 
details is to be a ho wo, the corresponding sysnhoU or signs 
will also be varied accordingly. 
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Tb« other itepe necemrf in map wading aw to ooic :— 

ti/ the ieate iod grup the actual length of the 
ground ihown by it; * 

{it) the shape and the V. I. of the cootoun ; 

<iii) the dtainage sptenj vhicJi helps in Tiiualiiine the 
general aatore of the gttniod ; 

(iff) pro^neni fcituRj which help in identifying 
other ofajeeti, and deteriauUDg your poiition oo 
the mnp. 

In i^p reading it ii necessary that one should think in 
term* of wlief. le f* thus that one gains the abliity to 
Tisuolue the actual country which is so essential for . 
success fu] map reading. 

UAP-SETTIN-Q 

To lead the map In the Gctd is to Identify the objecti 
there With their representations in the map. This amnat 
^donc succeisfuUy without‘Setting* ot 'Orieotlrig- the 
map. betting or orienting the map tneaiia ptadne [t in 
such a way t^r the object shorn on the map will appear 
mthe saraejfrwAflfas thdr actual counter:parts on the 
ground. In other words, the NORTH point of the mao 
points fo the north points of the field. ^ 

A [Hip Qiu^ be let hf :_ 

(5) Comptsi; Of 

(it) Obj^ti recogtiiiiblc both on the otap and ia the 
neld I ot 

{in) the Sun* 

(ij m ooMPAis 

magnLfc'lS 

UiK polndog to 

AiJ Hoe u often ihotera fornuoic in lo^le with tht 

g°" "« "Mh wbkh p5«. “ ,1. ™,2;ht3 

No^ Pok. T» ». .h, „.p 
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ihc cotapass on the map in mch a wa^ that its axis (o*^ 
ilo") lies exactly cm this Une^ If neccssacy, prodtice the 
magnetic line- Then fclnse the compass needle which 
wiU T-bea move. Now, tDcn the map found slowly with¬ 
out dLitufbkig the compaas until the needle eoincides with, 
the lioe of the inagnetic oorth, Ai soon at thii happens 
the map Is set- 

The direction of the magnetic north changes frequently 
and it is oof, therefore, ccfiaio that the Line of the mag- 
dcUc north shown on an old map will oomcidc with the 
magnetic needle.. This variation in the direction of the 
magnetic nocth can be shown by quoting the example of 
Paris^ whefc the longest fccoEda of magnetic obKfvation 
exist- In 1 5So the magoctic line fottned with the true 
nOfth-soufh line an angle of 9 ^* to the «st of it* In i Sio* 
however* this angle measured lal, to the west of the lioe* 
At London, this angle measured Ji*, l y7* W* In l93i and 
ti** ^ f in i 9J7. The magnetic variation foi India il* 
ho we Vet* negligible at present. For Allahabad it was 

10 W* in i9ji. 

In cases of consideiahle tuagactlc vatiatioop thereto re, 
it becomes ncceisary to find out the actual varialioe foe 
the year and on that basis make an angle with the north- 
south tine on the mip. The new line drawn to form this 
angle should now be used for setting the map* 

(I) Taking the bearing of a diifillt object which can 
be recognised on the map. 

Take by meaai of the compass the bearing of a pro- 
mioeut and distant ob|ect in the deJdi Qn the imap now 
draw a Hue connecting four position with this object. 
Place the compass no this line »o ihsc its axia fo*— i Bo^ 
Line) coincides with it. Now, mm the map round uniil 
the degree of the bearing on the Uincr circle of the dial 

11 opposite ro the lubber mark inside the lh>ic. The itihbct 
mark ii a bxcdi mark on the compass in direct line with the 
ilghtdine, Thii method of mtp-MttJng eliminates the 
question of magnetic vartaiioo or compaai error. It can 
be followed without th'C help of the nOfth-aouih line. 
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(U). tnr iibcogmjsable oBjacTii 
(«i Fiom kaowQ poiitioo (»4 Aj belov.) 






"W 



/■x/'Ory 



Whm you cao tccogotie on ihe map yout owq pocittoo 
and alio that of Mme ptomipcat object in the fieW, join 
the tvo potnn oa tbe map by jocam of a peociL Now 
rotate the map uotii tbit line actually poiou to the dii- 
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tAtit object In the field. The map h now tci. Thii is the 
cAtieit Dictbod and eliminated ail ^□estioai of magnetic 
Tarlatioa. 

{^) Ffum nnkaowa pwtion (Fig. a4 B). 

When your csact pcHitlaD on the map is unknown^ hut 
wbeo you can recognise on the tnap two pmmlaent objects 
ID Opposite dlcections in the field* Nov^ place younelf 
between these objects^ Join the two points xcptestntiog 
these objects on the map. Turn the map until the line on it 
points EO the objects in the field. The map is thus set. 


o 

<? ■ i 



(r) From straight features oji the map (t*ig. z4 C), 

When you can recognise on tbe map some toad, canal 
or railway BnCp eelcetp its ittaight atcetch. Then hold the 
map tn such a way that its reptrs^tadon on the map ia 
pataUel to the actual stretch In the field. This method la 
only apprcndttiate. 
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(lii) £¥ ll££ SI^ 

fi) With 4 Protiaciof. 

In the NiDrthcm Hemitphcie the tun ii due south, 
lot places aotth of the Tropk of Cnocfc At odoo. It 
tfavdt 1 fqj: cveiy boor m a clodcwia^ dircctioo. By 
oothiu^ the time of the diy can know the oumbee of 
dege^ it hu tnveiled beyond, or jt short of, tbe north' 
south Suppose it « ioc.m,/.f., there m etill two 
Muts bEtore HOOD. In two hoters the suq will travel Joo, 
We, the^forc, make an *agU of Jo* with the sortb-south 
line of the map to (be east of lt> Now, place the map in 
inch a way that the line making ttia angle with the north- 
^th line laces the sun. The map will then be set, 

(Fig. jJj, 

Somedi^, a large pin is stuck at the end of this 

wbkb will throw A shAdows. NqWp tufji the mAp antil 
this ahadow faUi Ajdog the line. 

With a Watch. 

Hold the watch face upwards and turn it so that the 
hour hand points towards the sun (neglecting the minuie 



Fig. 26 

hand). Now icnagine a line dividing the angle formed by 
the hour band and an intagiuaty line from the centre of 
the dial to the figure 11 on it. This biteettog line will 
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show the south ic the northem hcrniiphcfC' Now^ holding 
the wAtch steady mm the tntp ^loifly ufitH the north' 
south line on the map coincldti with the biKCting tine- 
The map is set. 


[Nora—When summer lime, vhkh ii oue hour a bend, 
Jt the figute or i irtsttid of 11 should he used^J 


pfl/r Star * 


Fig- a? 


MAP ILEAUIN^^ 

The north is ftlio detcrmijicd ei night hy the Pole Suc 
(PoUris^. To set the miip its ootth point should be lumcd 
towards the Pole Star. The Pole Star can be easily found 
in the hcaTcns uritb the help of the 'puioECfS^ in the Great 
Bear- The above diagram ihowi this- 

SCALB 

Every map has some de£iiitc ratio to the eartlt^ or part 
of it that it repteieoEi. It is emdc possible to make the map 
hfc'Ske. Renicmbef that to make the map LLfc-slKc of the 
equator it would take il^ooo mUciof paper- Even ordinaty^ 
thtogs caemot be represented life-slee on a cuap. Even a 
small class room, for etample, would fequlte a size of the 
paper that would he unwieldy and impossible to obtain^ 
A scale is therefore a necessity in ihe making of a niap^ 

The value of the map for the nndy of the earth is 
recognised. This value arises out of the fact that the map 
jj. a rtJmrtJ repRSenfation of the earth or a pert of it. Whet 
ij The amounr of reduction can only be known by the scaie 
of chcmipp^ The scale is the expression of lelitionihip 
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between two di^ecent qTuntitiettp ground diiEUdce ind m*p 
distuce. 

The device of the Kale If i grsaE a medkioc 

fofdUll*. You can map with |ti help anj dae of the 
are*, Urge or ftnmll, on the pa^r yoa have got. The 
Same acea eio be tepreieatcd Id differetii tize* ateoriiiog to 
the sbte of the paper. But to know the iise of the itea 
Tepccieuccd oa the map It 1 $ neceasury to know the acftlc 
of each m*p. As it » oot possible to know if just by 
IcaokLag at the map, the scale must be writicn and indii- 
catedia some othet way under the map. The need for 
ihii win be apparent from the following dLagram^ 

A room lO feet by 4o feet ii mapped on three did^erent 
vcalci. The three pUns will appear aa fnllowi;— 


Fig, iB 

It will be secD that all tbc three rcotangles arc aEike, 
except for their size and therefore it I* not potsible to 
know the size of the toom without knowing the scale, 
which must thciefore be Indicated nndemeath the plan. 

Distances between obicct* on the ground can be 
roraiufed from tbe map* because every roan bears a fixed 
imtio to tbe ground It teprcKnts. This tatlo is called the 
Wf of the map. The scak if simply the relation of the 
aiie of the map to the lize of what it ihowa. To find out 
distances from the map tbii htivta /if W fke 

jnmfd irmst be known. 

h scale Li said to be Ltr^t Of mall according to the 
■of the paper uicd to fcprcsent a ceraln area, lai 

small are only compifatiTc worda* For caaiuplct ia the 
map drawn on the acalc of i t one inch of 

paper Is used fot representiog a milUon iach^ of ground. 
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^ anocbcr map dnva DA xht sciJc of i : i^iODa^oDo ope 
inch of p^ipcr ia tiac 4 for represeotiag onlf i pijlUotii 
That ii tp lay, ip compariiop to the former icale the 
of papcf liAfti to icpresfpt the same am In the two i^alei 
wUI be larger in the leeood scale. The second scale \$ 
therefore the larger semfe, A convenient method to coin 
p^rc two scaJes it to compate their denonunaEorsH Ljpugtt 
ii Am If the scale is given u 

Elatementi. then the tmillcT the nuinbcr of miteB, the 
larger it the sesJe, tmtiler the pauper, tEnaller the tcalc and 
vice verte. The teale qf i mile to i inch and above 
ft Lachea to a nule^ CEC-) arc dcicdbed as large scale tnapt^ 
The scales below li ^ 0 o miles to t ineh) ate described as 
imall scale maps. The atlas maps are itnall scale tnapB. 
Big Wall maps arc large scale maps. 

It muit be remembered ihat the scilei are for linear 
diftimces on mapa. For the maps arc based on tongitudei 
and lidtudes winch are linear distances^ 

The scale it clearly expreaud on every map* There arc 
three wayi of expreisiog it ;— 

(i) By a limple statement r r.g,. Scale i iach to 4 milea. 

This means that fonr miles on the gmuind ate 
represented by one inch on the map, 

(ii) By the rado^ known as the RepteicnTative Fac¬ 

tion fR F.) ; t: 1,000,000 or 1; 1^000^000* 
This means that one unit on the map represcOEi 
1,000^000 units on the ground. The advantage 
of eipressmg ihe scale by R, F. Is that k can be 
enoverted into any unit of mcasoiemeni- For 
this reason it is applicable to map^ produced in 
any cot^ntry jTreipectJve of ibc unit of mcasure- 
tnent used. For InsEitice the above R, F, ran 
fncao cm. on the map represents i,o&o.ooo 
cm. on the grouDd^i and alto inch on the 
map fepExseots 1,000^000 Inchca oo the groundV 

(iii) By plane scale. Thii Is gtaphkal repreieotarioD 
of the scilc for quick reading* It has the ad van- 
tage that the djstances can be found out without 
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tbe of any cQaYe»ion or CAkubtioD^ Alt 
tbac Is cii^ie&ufy ia m U^k. oEf the dctlrcd dis- 
uncc □□ the reap On a pip«r and place it on the 
scale. The actual dlsrincc an the giaund cao 
now be read off the leale. 

The pLaae scale ii a tttlight line drawn, on the map 
and Hubdividcd on cbe same latio ai the map bears to (be 
gfoondi The iubdlvUioiift ate masked by tbe distancei 
they will show on the gtoond* The major diie^motu to the 
fight ate called the 'primary* diviiion; while the mioof 
divisions to the left ate caUed the ^secondary' divisiooi. 
The numbers, and the primar^-^ divislona are for whole, 
secondary divisions are for decimals. 

Sometimesp the iecondary divisions are divided |q a 
Special way which gives the olagonaii scal£. This scale 
eoables two decimal pbeci to be read off it. 

The plane scale can be adapted to show varioui typei 
of meaaufements. Thus there may be a ^scale of paces,' a 
^scaie' of cevolutioo,* or a 'time acale,^ The object of 
these scales is to determioe wltboot actually meaiuruig the 
groLLod, the distance that has been covered after a oum- 
her of paces, re volutions, or time. 

This is also called the Graphic or Graduated Scale« 

COhJSTRUCTION OF THE PLANE SCALE 

Tbe hrst thing to be done io drawing a plane scale la 
to decide upon any particular distance that will be repre- 
rented by a strai^t Unc to be drawn on the laote icale am 
tbe map itself. It is this straigbt line that ii the plane or 
the graphic scale- In the small scale maps tbe distance* 
measured arr generally Jang distances. They are gene rally 
in miles. In large scale maps, on the ocher hand, the 
distances measured arc short distances gcncraUy, s*j In 
yards or feet. The plane scale for a amall acaJe map there- 
fore ibovs milea or secuoDS of miles. The plane scale 
for a large scale map, on the other hand rhowi yards 
or fnlp 


When the dUtiacc to be rcprejcneeci bi9 been iclcccedi 
m strught line of tht ptoper length to repfcsent ihnt 
disuncc on the scale of the map is deawn and divided 
into AectioQs^ 

When the scale h given as a »tatcmcn± (that is to say, 
«o many inrCbct to one mile, or so many miles to one Inch) 
there is no difficnliy in Itodlng the correct length of the 
straight line to represent the selected distance. 

Thus in Fig. 5i the plane scale is drawn for a map 
whose scale h i inch to i mik. The distaacc Belecmd for 
measuremcoc Oti thi* scale is 1 miles. Obviously, on the 
scale of E inch to t mile tbisi disraacc rei^vilres a line of 
3 Inches. The line if subdivided into five ct^ual pflfts^ one 
part for one ttiilc. The first of these pans is set apart to 
be subdivided fuitbet into smaller iecdonf to measure 
dUtuiccj snialler than one mile. This pm of the plane scale 
is called "the secondary.*'^ Tnc other parts are meant to 
measure full mllcij, and ate numbered from o to 4 towards 
the dghu These parts arc known as ‘^the primaries.-^ The 
idea of numbering the primiriea from the n Is that the 
secondary ii not reaUy a part of the main icaTe. Ic is 
only added on to the main scale. For iti subdivision 
arc not uniforoi with the divuions of the mtifi scale or 
che primary. The mimhctitig and the unil of measurement 
^ven in the scale in Fig. abould be carefully noted. 

To divide a straight line aceumtcly^ draw another 
amigbt line of ^ suibeiefit length making with it an ioglc 
■ot io* to Jo*. Divide this line Into the nurnber of ^ecCLona 
required^ Oraw parallcJi from the polnta of division to 
the first bne-p The polnti where these parallels inrersect 
the liflJ are cbc requited polncs of aubdivialoq* Rub od 
the pifdJcla and the second line. This process Is ihowit 
Jtt Fig. Jo. 

When the primary divisions have been made, ihe secon- 
daty divisions should be made, in this case, into quarter 
niilet* as the scale shows miles. The scale will then appear 
as in Fig. Ji. 
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If the icik of the m»p Were (• inchei w i mile, a 11 ^ 
of si:{ ioehci divided into fowt oirtiof i*" «c 1 j, would 
be d«wn. The first pirt would be left fo* wcondaties 
ead the test would give thee* pcimaries. 

This it a simple ease of plane scste wnstEUCtlon where 
the unit of mearoteineat of the i-cale is indicated. 

Where the scale of the map is given as a fraction, that 
Is R. F., the Eodiog of the cortect menu te meat ot the 
line of the plane scale may appear to be somewhat dilficolt. 
It will be easier, however. If we adopt the unit of the 
meastitemcnt of the distance selected for repreieotation on 
the plane scale to be the nnit of measufement oj the K.. v. 
also. It has been pointed cnit before that in'the Eaglish- 
ipealcitig countries the numerator and the denominator of 
the R, F, are supposed to stand foi inches. That u ™ 

I loch of the map repreaenti so many inches of the 
ETound. Now if we take them to be miles or yards or 
sccotdiDg to the distance that we want to show on t^ 
plane scale, the calculation of the length of the line m be 
drawn for the plane stale bccotnci very easy. 

In Fig. » 2 , the scale of the map is tf 100,000. The 
distance selected to be represented on the plane Kale is 
1 miles. Now, to find the length of the straight Imc 
needed to draw the plane scale we asstimc the R. r. to be 
in miles. That is to say, i mile of the m«p represeoti 1^. 
Qoo miles on the ground. To find the length required for 
J milcf oa this basis we proceed as follows 1— 

100,000 roiUi ate tepresented by i mile ocfi 5 ,J 6 o 
inches 

Therefote 1 mile is 

lOQiOOiI^ 

TbetefoM J milei arc ti 1 


Of 


I DO.KD 
IDC^. 


draw a stfMgki Uoc mciUUfliig I'l ificbei tad 
diTidc it iato pciMriet nad tccaiadtriei as io Rg- la to get 
ft piaoctcftk fof 1 map dfftwn on i/icja,oM. 
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In Urge icale map* where one (aiU on the grouad Ji 
represented bf scvctil inebe* on the map, the practice i( 
to draw the plane scale ihowing yards, oi feet. 

To construct a pUne scale for i/il.noo showing yards, 
wc shall n be yds. for representaUon. Aaimpkr 

method for coostraciing yirf scale from aa R- Js to 
suppose the unit fthc oumciator) to be a yard which « 
eqo^ to J6 inches. I* the above case, si,ooo yds. on 
ground are thus represented by J6 inche* Od the map. 
Therefore, ifiao yds. will be represented by A i ietchet. 
Now, draw a straight line of 4*} iticbet and divide it into 
two primaries for looo yds, each, ud ^e seconda^ 
subdivided into foot acctlons for iJo yds. The scale will 
then appear as in Fig. J J, 

A Scale of Paces 1* sorocritnes appended to the scale 
of yards to determine the distance coTcred by a cenain 
□umber of paces. The standard ffliUiary pace is t tj'a feet 
or tto paces to too yards. Under the too yds. •cction 
of the scale thetefotc should be written ‘tto paces'. 

A Time Scale is also added to maps used in marclung. 

For this purpose, the speed of march per hour » given 

and the scale of the map is also Imowa. 

To construct a timescale for the Speed of a i/a miles 
pec bout on a map drawn on the scale of 4 tnijes to one 
inch, select a suitable number of hours. Find out the 
disiancc that wiU he covered within this time. Then draw 
a St night line to represent this distance on the scale nf the 
map. Divide this line into the number of Aeerjaod mart 
the usual ptimarici and secondaries. Suppose the number 
of bonla selected is 6. Then dhtatice covered at a t t 
tailet per hour will be i) miles. At 4 miles to an ineh 
this distance will he repteiented by 1 i/4 inches. Now, 
draw a straight line of this length and divide it into tli 
cdual puts representing hours. The secondary may be 
aubdivided into quacter hours. The scale will appear as 
in Fig. 54, 

We have so fir explained the method bow the plane 
acalei are coaitcuctial. In peacticc however, it Is seldom 
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BccrtSitT to coostnjci the plane scales lo map ti^tog- 
Tbe Deecssary tcalei ate gi ven on a protractor, aod they 
cmi be copied on the mipy if dciircdi 

A DiAGONAt KAIJI is a dcirtce fot tUviding the secon- 
dart oi a plane scale very aceowtely. 
the tnethod is used ^of providing a dffjnial *^c. To 
docistnjct a diagonal scale fof teading dmcaali. draw tra 
cduidistant patallel lines above the scale line. Divide the 
top and the bottom lines of the secondly pn«ioo only 
into (cn equal pati*. Number these pans from e to 9 to 
the 1cft» Now, join the & on the top to the o at the 
bottom, and the tenth part nn the ton to the ^ 

the bottom. This gives ui a teciangle over the secoadaty. 
Then, loin i on the top to the o at the bottom, a on the 
top (o \ at the bottom, i at the top to i at the bot^m, 
and so on unlLl all the pointi of divitton are joined 1 hll 
completes the diagonal scald- On this s«le, secaons 
on the original scale Une at the bottom show disiances w 
one decimal place, while those on the sutfcsiive patalleU 
show distances to two decimal places. To read -JT on 
this scale, teach the point marked I on the s^e line at 
bottom and from there follow the diagonal upward 

until yon teach the patallel line maiked 7. The totets«’ 
tion of the diagonal line tmarked ) the patidlcl 

line (marked 7 htte) gives the requited dtsiaoce. Toe 
folio wing shows the cofiitructioii of the diagonal scale , 



Comparative scale. Recently the word comparative scale 
has been used for a graphic scale showing two ^eitot 
Diiita of tMaftiietneot. aay cm. and inches, on the same 
LiliCs 

























CDNVBILSION OF THE SCXL£, IKXO 11 , 1 ^, 

Sometime*, it bceomn to cEpmw the icilc, 

dbowD hf * slcnpte itatemeiit or gnphScilly^ F, In 

mch eaj€* the iimpk rules aic :— ^ 

1. When the scale is giv"eii to miles to an Inch j 
in imaU icale mir/fiplj hj th 

Tif/ gmj fht din^mUtMiAr a/Mt K Fp 

1. When the scale Is given in ioebe* to a mile i /.r., 
in large scale maps, €S^f60 hy iks iirrltr 

g/pfa, Tkii £iwit tkf dmmiwafor if thi A. F* 

For example^ if the s-ale |h 1 Ernies loch^ ibc R. 
will be 

^5,3dox4»l5,44o 

= t/*H*44£i, 

Or 

If the scale is £ inches ki cnile, 
the R, F. wlil he 

£3|l6o-^d lOfSSo 

PtSTANcns fioh toh pl^nr scaijs 

The meaurement It generally done with the help of a 
pair of divideesp The distance hccweeo two palaii dh the 
ITUP is fim got by openiog the points of the diTiders 
Tbco plwc ooe poiot of the dlvidcn «e a oa the pluie 
«cmlc, And the other paint on the iJae at fu m Jt ^ili go 
to the right. Suppose it is foiuid thst the diitsnce iJ 
mow than 4 miles. Then place one point of the dlTidcn 
tt th* maik leprescmiog 4 miles and let the other poijji 
touch the secondary diviskm. Note vherc the point 
touches the secondary, add it to the 4 miks read on the 
primary division. Suppose here je touches the secrion 

marked I/a. Then the diatsocc wquiKd is 4-hi/s=4 t/i 
miles. - 


UAi RRAmKG 


If M enap haj ao iale gjvcd, i« ^cale can be AEcertained 
hf tbe faci that i degree of latJeude h toiigbly equal to 
€9 mila. For accuracf Tneaauremf dl f houS be taken iti 
the ceutte of the roiip. Suppose we fiod the mcflaure- 
meoc of 1 d g^ec on tbe map to be i Lnchea. The leiJe 
will be j— 

^4+1 miici to 1 inch 
Of 

^4L£ ELOPER 

A ftcalc of stopea it lometiinies constructed to ineajtifc 
ftotti conioun the slope of the ground between any two 
pointB^^ It fumilbes a vety opld and convenicot uicthod 
of gcLtlag the slape. The Bcale made hy marldog of 
along a Straight Une the lengths ofihcH^E. for every 
degree of slope. The lengths of the H. E. are drawn on 
the scale of the map. The dirisiam of the Hue repretent- 

a ; the degrees bear a simple reUtlonship among rheni- 
ves* For example^ the length representing i* of slope 
is twice tbar fepreimting and three times that leprc- 
flentlng 3*, mod so on^ Therefore. all that ii necessary 
to do is to £nd the H* H. of i* and the rest can be easily 
coenputrd by divJdbg this length by the degtees. 

The formula for getting the length of the H. 1. of 
i* for any map Is as follows :— 

H. E!±=1T'S X V. Xi^ (in fcct)>t tj finches) > K, F* 
Thus the E* for i» on a map on the scale of 
with the V, L. of Jo feet will be :— 

J7*5^x Jo ^ ta It 1 34illo 
6S,56o ^ 

= -J4 ineh. 

The Scale will now appear as under :— 



Fig. 
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The fim liivision wilt be "H of iach^ the secood^ of 
of "14* i the thiid, of oae-thiEd of -t4* t and so on- 

A leak of slopo OUJ miyc only for the map and the 
V- I. for which k has been cooitnictcd. 

For mcftSuting the aJopc, take the diitant^e txtwecn 
two cooaecutiTc coniotit? on the map oa a paif of dJ aiders. 
Place this dUtance along tbc variooa dlvtaions^ Whaweer 
division it ftis Of ii nemi abont^ that givea the slope het- 
ween those eonumt Unfi O-dIj^ 
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CltAMCiJls;^ SCALE 

Sometimes it ip accessary to change tbe scaJe of ^lie 
™P cnUcgiog or rcthidog it+ This map U done 
either^ by a mechanical device knovi'n as the pAntogiaph^ 
■Of by tbe metbod of scjuarcs. 



ENLARGED MAP ' \ 

SOMili mil» to I meb 


Fig. 51. Here a portloii has beea cfi Larged by ihe 
method of squares. 


The method of squares cousista la 

(L) drawing squares to repicaeoc one mjJe tts /kt 
ou the old scale ; 
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UAPi 


(U) den wing squutc^ to fcpr&scai om taiU on the 
iheet of paper oo tbn n€^ ecaIc ; 

(lii) lubdiTidJng the squares bo eh on the map md 
on ihe piper Into a fixed number of ttihdivb 
aioaS;! say uve subdlvlsioeis for emy mile 

squire ; 

(iv) copying the detail from the map to the sheet of 
the paper by means of the eye^ square by Equare. 

aHILLEP 

Visualising of tclkf is an easeatill pact of map reading. 
One should be able to form a correct picture of the 
relief of an area from its map There are various methods 
by which relief is shown on a nsap Among these mips 
be mcEitioaed the /purf MU 

and (or col outing). In order to get the best tesulci^ 

however, s coEnblnafion of lome or all of these methods 
it employed. 

ccNTOirm 

A coRtotir is. s line dcawn on the map through ail the 
places situated at the siiue height ab'^ive the mtan sea 
level (M. S J>«}, It is therefore the Her ef rqmf^ kftgiL 
A contour line marked Jon on the map means thst sll the 
pi a es that arc canncctcd by tc arc situated at sm elevation 
of ioo feet above lea level. By showing cIcTmtlonS Of 
slopes therefore the contour Jines give a picture of chc 
relief of an area. The diderence in the height of two 
successive coGTours is called the VettlcsE lotervali (V« L). 

As the elcvatione or alcipes in fiitncc arc not dlitri- 
buted regularly 4 the contour Umts which show them on 
the map mu^r also he irrcgnlmr* They appear oo the 
map thcrcFoie as airving lines; In some places close 
together and in others far apariH Sotnedmes. they form 
on the iDip closed Figures of ittcgulir Ebape ; while in 
other cases their cndi pass to the edges of the mip^ In 
theory, however, the ends of the contout lines must 
closcp for the ikape of the earth Is round. The round 
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tbilpc of the cAfthj thus Itads us io the prlncipLe of the 
con tout linei- We Ituaw that the cirth |i lurfOuDdcd 
by witer which Km HUed the depresiioni^ IcaTing the 
elevated poeticnI high ind dry* Ll the wetet auTtound* 
ing the cirth were to riac, wy lo feet, ilbovc the otittlog 
kveh it will drown dLI placca £it:u[%red at an elcvatjon of 
Id feet above ki old leveL If thi* water agun tubildca 
to the old levels it wiLK leave a line mack iodkating alt 
the places that were drowned; rormcriy. This line will 
be an ircegulmr but closed line owing to the shape of 
the earth. The rcpreseoE«tion of ibis line on the map 
will be called the contour line. 

Next Time^ when the water rose^ la^ ao feetj it will 
form a MCOnd line which will be higher ihm the lint 
line. This rise and fall of water around ihe earth can 
be icnaglacd to ^ve lo the map the lines jodicating the 
clevarlofi of vafiom parts of the earth'^s surface. 

The principle can be llluftratcd by placlog a model 
of irregular shape in a tub and adding water to cover It. 
.Suppose ttich a model to be placed In the tub in the 
following diagram 



Fig. 3^ 

The battom of the ftib represents the shore line, 
When water Is added to rbe tub it lotacbci the £cie Iidc. 
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UAPS 


^cccMive supplici of vaicr much the higher How- These 
hoes Till appear oii rhe map « closccfcifcles ahowo Iq 



Fig, 4q 


It Tjll be remembeted that when water rljea it coverts a 
arge suriacc where the land ia flatilih | that il to aay^ 
wocfc the ilopc is gcnile. But where the slope it sleep 
t c water ji nea^d tip wiihout eovetiog farge area. The 
r«uli U chftE ihe lioea [carklng the rise of the water are - 
c Ole rogethce. ooe over ihc other, jo areas of steep slope, 

^ ar apar m fUi areas. This e^Eplamv why the con 
xmi incs on the map are closer together in arc at of moyn- 
tajiw than In plains. 

SometzmcSi It Is itoi potsibic to survey the accurate con* 
tour Ill luch cases F^rw Ungi arc used. They are 

appran^te ccmioun sod afe shown on the map as 
broken lines in cootraar wjch the contmuous lines used 
tor contour lines. They are not necessatUy drawn ar 
regular IntetTali and ate not reliable foe accurare in-* 
tormitijon. 

Contour lines are usrd for showing relkf features 
only OB large scale mapa. The reason Is that the 
Intervals hetweeti CDutoufi mre'to inuiLl that they cannot 
appear on sEoall scale maps. Contouts are enmnson 


features of survey maps only. 







CIRQUE WATER FALL 





GLACIAT ED RCQION PLATEAU 




If Sill 














































xtAv ileadekc; 


7i 

For high ttlief, L f** mDunl!dDE>aa fellglonip the 
coptoiif iflicTTill is say tciao fL ot Jfloo ft. O'f 
EiiDte^ Foe plalcinis ami hilly artas the interTal iPtrle& 
fioETi about loo ft. lo ?oo ft. Oa plaio* the corttour 
ioferraL iraries ftoni ibout to ft. to ftbout So ff+ 

In 1 EfiOuntAlnoas anti plateau fcgions thcr* arc many 
contour Lines t some of tbcco dosed, othtes open at both 
cods. But in pUici regions the contour hoes ate few and 
far apart. There arc geocrilly no closed contour Hues 
in the plainl. Whccctxt such closed contours occur in 
the ptiiins* ihefc Is only Ejnc enclosed lint No sccoisd 
«oatout tiiW foJIowi ii. Deprwsion coamutf ■« itiarfced 
by a small liefc roi^ards the side in which ihc deptesston 
starts. Lakes are marked by such a contour^ 

In the plateau two things art outstanding i two or 
three contour lines very close to rath other bounding the 
whole plateau towatdi the plain^ These contours mark 
the steep slope (ffcarptnetit) of the plateau. In the 
interior of the plateau, a large apace is cnuloaed within 
single contour lines of high value* *^hcrc arc seveial 
closed contours to mark the hillocks and ridges. 

The cootouf tepccscntations of the comrana relief 
features arc given In the attached sheet fFig» 4i). 

In Fig. 4 a b shown how cectaia forms of tcUef appear 
on the cnatouf map. 

In the diagram, four charactemtic shapes of contour 
lines will be noticed :— 

(1) Closed contours* showing hilU ; 

Contours bending awiy from the hills 
showing spurs and salients ; 

(I) Cootoufi bending fowards the hlLls, show¬ 
ing vailrys or te-entranti ; 

(4) Contours joining hills, showing saddles* 
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MArs 




Fig,Mi 

a littk pftti'ce tbeic cS-arairtCTistk shapes wLU help 
ti» In fof 1 [Utnial picmir nf the tirjoias xelkf fcatureft 
they tcpiticDt. 

CoDtour linn give us m idea of the slope of the 
grouod Use* Where tbej aie dimvn ch se tag^ihcr the 
4 diitiDCe lo be ifaTcllid fonrard U imtll in CDnipatison 
















MJLP ll£j|Dmi3 


7 ^ 



UNfFORM 


Fig. 41 

wUh the height thut hxd tu be eliimed^ Th^i jodicires 
ft vteep iJopc of the graufid. WbcKp on the ochet bindp 
iht eoatour liaei diftwn fftt mpftttp the dliLBfice to be 
rrftvtllcd foewftcd to the neset comouf Uoe li long 
fjompated with ihe height to be climbed^ Thh IndloiteE 
t geolie ftlopc. 

A sufvcf of the Iftfld turf ice ceTetls tlut the ftlopc of 
the groufid ii of thicc cleucft t —> 

j* Uttifirm ihpt^ vhetc the gtouod bni the iftfuc tyjie 
of i-ope thttHigbcTut. This type -of slope U 
te presented on the mip bj the cnnttmT lines being 
equidistant ^Fig. 45) 
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MAP& 


Cfijffori which bcgjoi with a sleep 
the top mt ends with s geatkr slope si the 
bottom. Thii ii shown on the contoiif mip ^7 
the higher cquioots being close logcthcf snd the 
lower contours being wider [Fig. 44). 



Fig, 44 

5- C^M'tsr //e/e, which begins %t ihc top with s gcmle 
slope, but ends ae the bottom with m steepec slope* 
Ii 11 shown on the tmp bf the higher contours 
bdng wide apin nod rhe lower contours closet 
cogcthcr (Pig. 4S)- 

Gcncnllir, ^eewtoun retJfeicntj^fi sfj/Aj ste furthcf , 
apsti at the bottom tbsn at the top and thetefofe its 
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(uUs mre the cootouti rcptcicotiBLg a rpfir, Ofi 

ihc other hand, are closer ragethef ir the hnttocn than at 
the top and therefore its sides arc the hgiires 

tho^ing the height of the contou« ate alarayi placed on 
the aide of the Ibc on which the geo□ fid rhea. The 



La_ 


CONVEX 
Pig* 4% 

piece Clan of the slope can there fore be known cveo by 
lookiog at the placing of the coEitour ligurei. Simllarlyi 
The top of a kill or t^c botto:ii of a valSey toi? he recog¬ 
nised On ihe map hj the prcscoce of ta’o idlaccrir eodtoors 
marked «itb the aaeiie height. 

In map readings it bccomca neceasary aoincEia^i to 
encasute ftom the map the slope of the grounrd. The 
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UA^S 


Utility of this mcwEiKFtitot is for ttirc buildcts of 
ci:^<is wad mlwiy* lod the u$€ts of rtrAcU- For t™ sEope* 
beyond i ccirtHio limit ^annat be iwd fot certim kinds ot 
The following tfiibk gives m idea of tbif iiioit 
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Iwith gTTit 


The slope of the gcouiid is dchoed as the tntljae to the 
honzootal plane. It h cipfewed dthef w decrees of an 
angle made wkh the horistonLal plane, or u g^coi which 
ii the tise of so many feet in a borizootal distance. The 
mesiutcrncnt of the slope Is done by mcatw of the cl 
moter oc the level, as pointed out etierwhcrc In this bwk. 
The gradient is computed by dividing the total riec of the 
ground between two points by the horhpuntal distmn« 
icparating them. The lOtaJ rise is found out from the 
vertical interval of the contnurs and the boiiionul dis- 
ranee from the male of the map. The horiroiical distau-u 
between two peints whose gradient is to be calcuiaEcd is 
called the ‘floria^ontal. Equivalent.* Thu*« the for¬ 
mula for getting the gradient ii 
dicnt. 


QtiD«c4 fiocii Ma*1.rr Semcjs Bwil.iMir i, 7. 
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Fote^raplc, if two pointi A and H Mparated csa 

a map by four comoui lines drawfl at the 1- of iTo 
feetj then ofie point i* t*ooe feel (iSo' x 4 eontonti lineal- 
higher than ibe other. If these polms arc fi 4 wichci 
apart on a map dn^n on the aeale of l inch to l mllCi 
their horizontal distance on the ground must be lono 
yards or &mo feet. The gcadiem between them mote 

therefore be gradient ii i in 6, It 

must be ftmembeted that the gradient is always espiessed 
with I as the mimerator- The denominatat may ihna be 
With decimals If necessary. For ertmpk, a gradient of 

6 will be expressed a^ ^ 

If neeesaary, gradients can. be con^erccdi into dcgceei 
of the slope angle by multiplying them by 6o.* Thus^ « 
gradient i will be expressed in degrees ts a slope of lo*-, 
(!tx6o = io*). 

Similarly, the degrees of slope can be converted into 
gradients by dividing them by 60. Thus a iLope of j* hM 
a gradient of 60 =ii) 1 

israt-visiBiLiTT 


Mutual YUlhlUiy between two pointa or the tiicnr of 
vUihle area ftntn a pafticular observation point can also 
b? dfiterminjcd from the contour mapi Visibility betwren 
polnu depends, apart ftom any loicfvcoing futures like 
trees or buildings, upen the slope of the ground wpant¬ 
ing tbcnir It can therefore be found out from the map 
whether any two pointi ifc intervlsible or not by the 
follnwlDg methcMii 


'The RMtllcru ii thenoqtrtol itit In#^t of (V.t.yH.Kl, 

Tbc tinirrrt t»f t- u 1/5T J pr '',*5' 

muJlJpllcrtt’rt ^*T *0- **CUiKr th= iHultJpllCMli^n ihoulil 

he ilaec by ^ 3^- 
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1 , by the cMinioiiion of the slope* as deduced 
ftoin tlie conioitf* oo the tuep t 

1 , by the comparison of gadieiits ; of 
j* by drawing aeciiDiu of the eontouts. 

fil It ii to be noticed that coocive slopes favoueintet- 
vtEibllity of points, while cooves slopes do not. The 
poiitsoDthe TiUey slopes, which ate rtjwaty, arc tbcK- 
Ste fiiibU from each other But the point* on ihe 
slopes of ipuis, which *w fsaw. ate tuft fufbii ftom eaCB 
other. Unifottii slope* also favour viribjllry. 

(al Another method is to compare the gradients of 
the fwo ilapcf fortned frotii an)* Intccveoing ftatme so uie 
TWO poiata, tbe gcadicur betw<;ea the higber pomt mo 
thE Intervcmog fcawte ii 3i«p« than the gradient bEtweco 
the lower point and the intervening feature oc it if the 
&ame, the points ace intecTislbie* If* on the othes nf.™» 
it ia gcnlkr than the ntbet gradient, the poLntt are not 
iatcrvifibler * 

The tollnwing diagrams will help to remember this 



Fig. 46. Visible 
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l^iga 47. Vblbk 






MA? mtiXl>JNCi 


79 



A *impk adthmeticil ciicibod of comp^l^iiig the two 
between the higher poiat tnd the iaterTcmng 
fcatarc stfld betweert this latter and the lower point Js as 
follows 

Distance between the ioteevenjog point 


B and the Inwef poiol C U ioo ft, 

DistaEtce between A %nd C it ^oo ft+ 

Diffetence In height of B and C U ioo ft. 

Difference in height of A and € h loo ft- 


Now, in 600 feet the line of sight between C and A 
fisei foet ftboTfe C In aoo feet from C and B there- 

foxc it ahonld = 65 o feel* 

The line of dght will therefore be obstructed, aa the 
mtcrv'cnlng feature B dses 100 feet above G- The points 
A and C arc therefore not imecriaihlc- These poioti 
can be inicr visible only when Bp the intervening feature, 
fifes above C feel or leis. 

( 3 ) A icciiofl ii the outline of the Jntcrscctifm of the 
ground by a vntical plane. Sections arc eaiily constructed 
from contour maps to ptcicnt certain Informadon front 
them in a more convcBient form. They give an eiccHcat 
idea of the comparatiTc slopca, and alio ahow the cetent 
of ehe ground tliat can, or cannot^ be acen from t given 
point. The Mead ground' ii chat which cannot be teen 
FftPtn that point. A section iai however, leldom necessaiy 



to 





Pig. 49 

pAtallcl Eo the edge of ibe ptfer. The lowetroott of tliw 
piraEklHocc ibouJLd be the denjoi line tod bo icutcbcd 
The liDca &baYc it shoo Id be m^i-ked bj tbe beigbti of the 


itk pnictice for determinieg the iaterrlElbiljty of poiata. 
Somcdntei, si *ikekcoD section’ giving the line of «lgbt 
aed the helghu of the poicta ind tbc intervcolog feitusc 
may be enough to decide this problem^ Scctlooa may 
be drawn on the map itself or on a separate piece of paper- 
A convcoicnt mcttiod la given below :— 

Take a piece of paper» ptcfenbJy tquared paper for 
graphs, and place its edge along the straight line jDlniiig 
the two poicLtf on che map fot which the tectiort i$ to be 
dtawm Mark on the edge of the paper tbc points where 
it tnuchei I be vaiioiis contoxir line*. Then draw, in the 
middle of the paperp at equal diitancei straight 
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ce»DiDu« Eotichcd bf the edge of the puper; ttAiring f rom 
the lower height! to higher onci+ Now, drop perpendi* 
euUn from the polnti ae the edge of the paper where 
the contour linea meet it* The peipeodkulAt! ibould be 
to the correaponding pArtJleJ Unn repreleoling the vAdoui 
eomourfl^ Join the point! of ifitencedoo hetweea the 
piriltelt And ihcie pcrpcndicolmri. This gii^cA the required 
lection or proEle^ 

Jo Fig, 43 A seccioD hmi been dnwn in thia vaj'« 

Care ihould be taken in uiing itctioni drawn from 
C£3iitQUf mipi. h will be rememheted thAt * number of 
the inter mediate contoura are on If rMtirpf/ifffd And not E^ed 
by iurvey on the ground,. Deductiotit bued upon such 
coEitoan ace qor therelote tiuatwonbf^ 

For lome other rncthod! to detcrenine inter elubiJirr 
between points, the itudent ii referred to ^ercisea in 
Cartography' by Prof* Debenham. 

The prominence or the fisaignlEcAuce of the lectiona 
drawn from contoun dcpendi entirely upon the distance 
At which the parallel itanding for the cantpun ir^ 
drawn In the lecdon. If thU dijtance la Jarge^ the acetic^ 
would stand out ¥crf high, IC on the other 1 and^ rhi* 
diitance la itnall, the ■cctioni would appeaf low enough. 
It ht leaion^ that in drawing araioui the craggera- 

tlon of tbit vetucal scale k gcneraLly mentioned. It l* 
often laid that the Tertical scale la ten timet or twelve 
timet euggciated from the ariual scale of the map. Nnw 
Jt mutt be remrenbefed that the dktance by which the 
piraLlcl line! for the contours in the aectlnoi are teparated 
it tmich more than the actuil distance by which the verrical 
btervat (V, 1.) of a con toot would be rep te tented accord¬ 
ing to the leak of the map. 

Sometimes the data for irrtlnfi drawing are Ciansferrcd 
from the map to a separate paper very cliborately^ Thii 
ii utuallj done in the cate of winding loadi where the 
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siwplct method followed in Pig. 49 U not pos«ble. In 
the diegrim tin B) oo page the Metiod of n roftd hw 
been dmwo. The io*d ippoin to be atnJght in the 
aection, but .ctuellj It U winding, ai ihown in the map 
f(om which the lection is drawn. iThe map appear* m 
Fig. Id below). 



Scaled Unch^lmile 
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Hichiitci arc Uiicb 
dimwQ ia the directjoEi in 
wbkh wafer vDufd 
down the hdlL The slope 
of the hiU it shown 
the thkkncs* and Epaejag 
of the individual linei. 
A steep slope ii thown 
by heavy and cloaely di^wn 
lines. But fof gentle liopcj 
they are Bne and fat aps-Ct. 
Darkly shaded tfeas thefe- 
foie mark steep slopes and 
lightly shaded portions geo* 
tk slopcj. HBchnrca do 
not give an accurate Idea 
of the slope» though they 
give a good general idea 
of the tbjpc of the groujqd^ 
They Ate also a costly 
method. They also cover 
up the map and obscure 
other delaifa in a hilly 
country. They arc there¬ 
fore tcidom used in modern 
maps. 

I^VEAING 

In modern maps on 
smalJ scale the area between 
coatooirs la someumes co¬ 
loured by dilfrreat tints. 
The lower levels Appear 
with a light tint whicb deep^ 
enf vith each tacceeding 
Icvch The clucf advaotage 
of layering is that it enablcg 
a quick compafisou of the 
relative heights at widely 
aepanted arras on a map. 
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BuUu chief diMdvinuge, *** 

maf give the impreitwa th»E th« »«*covered by a p 

culiT tint U *U Ic^cL 

SPQt INSIGHTS 

Spot heights ,how the eact height* of «tt«a ipot* 
K combbadoo with the tncthod* of 

ihowiiig rcUefi 

emphasiw* the cleTdtiOQ ihoTc lei le%cl. 

example 1H ekaucng* 

Sheet No. 6J K/ti (Mlizapuc Sheet) 

Scale t Inch to • mile 
Df i/65,^6a 

(Iflcludlog parlf Mij^pur and Banataa DiatriCM and 
foroitr Banata$ Sntc+) 

The two ouwtmiidlDfi featurti of this map ate : - 

(i) the Gaoges, and 

(ii) the Viodby**. 

From miny poioti of tIcv I be Gaogc* is the mo« 
iBipatwnt fexnire. »* mtm of the a™ a "P f 

ihftlbviuot brought doWD hy it. The 

BKSuidctiag couise ; in fact, due W t * .heet have m 
of the plain, all the rivet* pteseat m tbu abcet have * 

meandering coune, Them ate two lt»p* of the 

of the Gangei in thl* sheet, one, the 

the left etid the other, the wider one, to the r>gbt. The 

□atrowet loop ii importiat becaoie It c«oti« oo 

which is the latgest town on thii map. The ™"P 

that thecotmni of water t» alwayi neat Mina^r. “1?* 

this part of the bed i* never dry. The Iwget '«®P 

right ii Chirac letiaedi by a very Wide bed in some part* 

~ '^hr n .dviMMl th»t the Surrey nap iu3d« »t«ly 

be obwined ftom IJ, WjoJ StiMi. Ctic^rfM. 







a bent two miles wide, A IsEge put of this bed eoQilst* 
of dry ssnd. 

Owinff to the tneundering aaluie of the rivet, the 
hanks arc shelving in some parts *nd steep in others. 
Where the banks are shelving the flood witet of the fiver 
ID reads over kfge areas in the Mighhourhood. But 
where they are steep the (load vfatets arc contained with- 
in them without Invading the nrighbouriiig stea. 

This is shown by the fact that nn the side of the 
shelving banks, to avoid floods, the villages arc situat^ 
far away from the river. On the side nif the steep bank, 
dfl tbc othep haadp they iPc fiftiiicd close to tbs bfi.ok+ 

ThcGiogca ii oiE brtdgcil at pbcc in thU map, 
k U 1 vide river whicti U very Ci^SCly to bridge, k Ua 
therefore been bridged only where tfflflTic justOiM it. la 
this imp we noHcc that there are no large conccnttmEiont 
of p^pcilfttion on ihe Other side of che river frein which 
large teailic could come. hSimpuf and Siodhachal are 
I be only towns with large popuLatiofi, but they arc both 
oil the same ride of the river. So theic is do need tot 
a br dge iq^ this area- From Novembef to June the 
Ganges is ctosacd by i Pontoon bridge at MifKapur. 
There aie eight placet on thc_Ganges m this ^p where 
there ate permanent boat ferries. Three of these places 
ate near Mir^put^ which ts Datura I, coDSlderiog that, 
MlrsEipnr is the district and the largest towD on this map 
and is therefore the focus of the area mreund it. Conn- 
deling the number of boats at each ferry place^ the 
important fertieB, outside Miiiapnt affi those at Bmdhachal 
Iconnecung it with Harsioghpur) and Bharauh Ghat 
(connecting ic with BaraLnl and ihcnec Kachhwa* the 
Largest town on the north ^Ide of the rivet.) 

All the ifibutariM of the Ganges on this map come 
fram the South, from the Viodhyas. Among these tri¬ 
butaries^ the most important onci are the following i 

(i) Chstar Nadi, 

fUj ICuBtflAri, km) wo in the nuddk Cout« a* Mad ho 
Nadi and in the lowct eouiw u tCba(«ri Nadi, 






(iiJ) Hirru NadL. (The Taoda FalU are situat¬ 

ed ao xh.h river In its upper coune). 

(iv) Ojlub Nodi, joining the Hami ntat ^fiiiapnr- 

Some of these tribuiadea arc dry, except io the rainy 
ftcason. Thii is jpcdallf true of the Khijutl Nadi^ 
Besides these tributaries there arc a mioibcr of Nalas 
which carr^ tbc surface drainage when it taioa. 

Sorttc parts aLoag the tributary rivers are miaikcd by 
the badly cut ap ravine lands. The most CKteUSIve area 
of raviii£s is found atong the Chataf Ntdi and the Hattai 
NidL The Ganges Itself U characteristically free from 
ravktef. 

There arc alio a large nuiiibcr of tanks on (his map. 
All, except twOj arc» however^ imdi tanks. Some of the 
tank3 arc gcFicrally dry* except during the raini. There 
are cwo iiaki, Tandadad Tal and Chaudewa Tal, which arc 
very big and ka’ife water throughout the year. The signi- 
ficancenf the Tandidari Tal is (hat U (upp ties water to 
Mirxspur situated about nine miles to the ooixh. The 
water is uScen through a pipe line- 

The Vindhyss and their foothlLls occupy about a third 
of tic fuip la the south They ate a highly dissected 
plateau^ with its steep cicirpment fsdng the south nr the 
eaiE. The plateau is genera lly about Joo feet ia elevation. 
It descends inwards the north in two steps; ihc first step 
is about 5 Jo feet above sea level and the second about 3 So 
feet- The distent Is very steep, ujaking in some places a 
slope of about 7*- The Mi neaps r-Kobertsganj Roadp for 
example^ ha-s a slope of about S° which is coniidered tn 
be a Very steep slope for a toad; the heat roads have the 
slope of I®, 

There are a aurubce of dat rounded top hil3i both on 
the top of the plateau as well as at its foot* The highest 
hill* are naturally those further south- Thus the Deophul- 
wa to the east of the Robettaganj Road (&S5 feet) Is the 
highest hilL This hill Is a coEiicai hill riling steeply on 
the top of the plateau. Other hilU on the platrmu ate the 
Mufli 1^4a feet), the Rajgbat (37 1 feet) and the Bamhan^ 


ItEAEUSG 


17 


dcw» The Bamhiintlevfii U cbiracterUcd hj * 

very eiienilM and flat top. 

Among tbe foothilU the most Qunieroui are those 
alniatcd in the aouth-easietn pan of the map. T^c most 
cOBipicwoiM foothilli are the Shanker Pawa (149 fect>: the 
Tharpahn (loo feel', hetag joined by a saddle to anothei 
hill 49o feel high; the Kngahi (J11 feet}. Beaidcl ^ these, 
thete are sevcrel low hills fnithef nofih, the two impot^ 
tatit examples heiog the hills neat Pah art Railway StiQOn 
on tbe main line of the E. 1. R. and the bills near the Rifle 
Range to tbe south of Mirtspuf. These latter are only 
about 3ipo feet high. 

Tbe sigetificancel of tlT-s foolbiUi liic* In theit gKing riils 

to scone-quarrying. 

The river valleys on the platein are broad with fieep 
walls. Note for «atnp1e, the Valleys of the Jamthna and 
its trihotftty, the Dhatmla. Similary. the Valleya of the 
Knatdari and the Hartai in thdi upper eouisrt oo the 
pbtcAU arc broad onca+ 

But as these rivers cross the plateau to reach the 
Ganec* to the north, they have to pais through naftow 
eorftcs with steep watLs. This is true of almost eve^ rivet 
taring from the south across the plateau. The most 
aignibcsut esample ji that of the kuardait which passes 
through the longest gorge on this map. 

Most of the area on this map hi shown to be cnltiyated. 
The only aicM which ate not cultivated arc oti the p!at«n 
or in the ravines where the soil i» on hi for coin vith^ 
The olaicau region and the hills are generally coyer^ by 
B,i«S forests. These forrsts ate moat erteosive m the 
area to the east of the Mirzapur-Robertagan) Road, and 
near the Tandadari Tal. The areas that ate not covered 
by foresia ate covered by gfaM or ictub. 
ii« areas of this Utter type are to the west of the Roberts* 
gaoj Road and in the ravine* of the Chaiar Nadi. 

The area shown an this map Is predotolnantly aa *6*1" 
cultural countiy. U is not an Lndtutrial region. The 
disrribntlon of the popuUtioti is therefore esscntialty 


II 
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fural; L i.^ U h foQtiJ (/> scattered in smmll l^illAges tod 
(«) is coqcentftted to some extedt oaly to the msirk^E 
towns woich very often ktppcn to be also the tdiniDisita' 
live towns for the corrodddiog afflt Villages ate WQce 
nudiEcouj in those pares ^'tictc the toil h fertile than 
where lr is Indiifcrcat^ Genently^ cLie soil near the pUteau 
is Icii fertile than oeir the Ganges, ipedaliy to Its nocth. 
Much Larger village^ arc there to re found north of the 
Ganges than ocaf the plateau. Tnc regioo near the placcau 
ti marked by small vUlagcs. 

Miraapdf, being the dls-rlct town and a great market 
for the proddDc of the area arodeidj is naturally the largest 
town On cbii tnip. tt ii situated on the right bank of the 
Ganges where the steep hanks of the river pfevent the 
dood Water fro n spreading to Mirzapur side. The rirec 
is alio the narrowest in this patt« to that it can be easily 
crossed. 

Bindbaehah Kba maria and Kachhwa are the other 
towns of oQte^ They are all adminiicratlve town^i while 
KhaixLaria bsj the diidnctlon of having a earpet factory^ 

The p'ateau region if almost without any settled popu¬ 
lation, The most populated parEi in the toutb are to be 
found in the wide valteya ol the river where agticultorc 
can be carried on. Of rhese valleys^ the Valleys of rhe 
Chatar Nadi and its tributary the Sjmaria, arc the most 
ImportaRt in this respects 

Apart from the bltli, there ate four areas which ate 
pafticulatly deSdent in settled populatiod. These arc — 

(i7 Area north of Bimlbachai i 
Hi) Area south of BindhjchaJ ; 

{rti) Area noreh of the Railway line bet ween Pihara 
and Jbiogun station 

(/f) Area south-^easE: of X.aehhwa. 

Among these, the areas situated to the north of ther 
Ganges^ i\ and ate without settled populstiom 

owing to the danger of d-ods+ Those to the south of tbe 
Ganges, L r. (fi) and are Infertile. 




19 


Mlf^ptiE btias iht Dodjil paiflc tn this raap» mo#c of 
the lines oF CQmmiioici ion centre dh it. A gUacc at thcr 
map will ihaw ihM most of the lines of cominunication 
ate to the western half of the map. This It to beetp^ted 
from fact that TDoat of the pcipiilatiari of the tfcA ii to 
be found ki that pan. 

It Is itnking to oote that faiKay cofninuiitcatiofit «c 
deficient in the arc* fepre*enicd by this map. ThU U to 
he expected from the absK.ace of many large towns m the 
irta. Mirmpuf and Bindhacbal^ the only big towns in the 
area, are close to each ocher ind Ik in the general dltecdon 
foDowed by the main Une of the East ladlan Railway. 
If Bindhachat had not been in ibli general direction, it 
would have been necessary to build a braoch line of the 
railway to connect it to Miraapuf* The exiatenee of the 
Vindhtas in the south *eta ai a harrier for any ndlway 
line to approach froin that direcdoru 

The two cailway Unei that serve this area arc (f) the 
East Indian Railway from Calcutta to Ghaziahadi and irr) 
the Oudb and Titkut Railway ffarn Bhatni to Allahabad, 
The O Ac T. R. baa also a abort hrmnch Une to conned 
Mitzapur to tbc line going to Allahabad. The branch line 
scops ml Mitzapnr Ghat wilhout crossing the river- Thus, 
a generalised picture of ihe railway communkatkuw oo 
thi* map may he two parallel Uofi to serve the country on 
the two sides of the Ganges with a short branch almost 
connecting them near Mimpur. It may be of interesc to 
point out that the E. I. R* not only serves MlKtapur detect- 
ly, but also the uumetoui quarries that lie neat kj to the 
south of the Ganges The O. Ac T* ft., on cbe other haod^ 
serves the dch agricultural land to the north of the Gan¬ 
ges* A feature of the rail way Uimj oo ihU map is the 
long stteich of enlbanlnnenis on which they niu* There 
ate three stfcicbea of the embankment on the E. 1. the 
longest being betwef n Pabara and Mlr=apiir, and the other 
two between NErzapur and Bindhachal. In aomc cas« the 
embankmeat U ai much as il feet above the genatal level. 
A liinilatly long stretch of embankment marks the branch 


Bbc of the O. flc 1^. Jt. A tborc sttctch of cmbaokment 
» also found on the O. & T. a* gomg to Alkhahad. 

Thctc aic some good roads in this ateii. but u men- 
tjoMd above, lbe*c ire mofiily in the weatetn ball of the 
map. There nfe two unt ctasa roads, both raudkig gen¬ 
erally rtotth-iouth. There ia no firai class toad mnnmg 
cajt-weit« The leJatlve absence of towufl ia the ebief 
eaplanatJon. Theie first ciitat roads are (i) the Great 
Deccan Road, which eomea to Mkzapnf only to join the 
Grarid Tnmk Road lying to the north of thU map. and 
(fi) the Mirzapnr-Jaunpur Road which crossta the Grand 
Trunk Road. The Miraapur-jatinpui Road erodes the 
Ganges ai ftlirzapur by a Pontoon bridge which is dismantl¬ 
ed doling the rainy season. 

There arc a large tminber of aecoitd elasi [Detailed 
roadt. They arc also mostly io the moit thickly populated 
afea^ the western half of the map+ The most import- 
tan t of these second class roads arc [hose eonnccting 
Mifzapur to Bladliachal and Miraapuc to Robcftsganj. 
Several other second class roads have been bnilt to serve 
the scone tfuatijcs in different parts of the map^ 

The effect of atone quarries on cooimunications in 
this map is inticnatc. TbnK, the road from Toawa Parsla 
to the bank of the Ganges is entirely for the benefic of the 
quarry near the Toswa Patsia^ for this road passes practi¬ 
cally through in uninhabited area. Similarlya the toad 
from Jhingtira, on the E. L R., tuns to the VidhyM, cross¬ 
es the Rohrrtsganj Road and thence runs along the foot 
of the pUteau and goo finally to Minapur by rhe Great 
Deccan Road- This road serves the largest number of 
<|uaftles on this map. 

The railway siding from Pahaca^ on the E. L R.^ Is alia 
an example of the infiucace of stone quarrying on commu- 
mcatious. Ic will be nodeed front the map chat stone 
quarrki are genemlly located on the outer ttitts of the 
plateau ot on the footbiUSp whkb can be nuide easily 
acceaiible. 


irAP RtEATlINi^ 


A Dumber of uDinctilled ire alio fcund on thh 

fnip. The I argesE number of tbtsc fmdiite from Kichhwa 
’which IS i markfit town and aeries the area far off from 
Mimpur. The area near Kachhwi is oat only fat off 
ftnm Mifsapur and separated by a wide bed of the Ganges^ 
bat IS abo a rich aguculturil laod^ This can be aceo from 
the large slie of the villages. 

Other unmetalled roadi are continuitlon of the 
lecood class me'ml led toads only j to Pandri Sbivgarh 
oc to the Taoda FalLs and beyond to Sirsl. 

A Large aumber of tticka or footpathi ecow the 
plateau teglon in all dliectioru to serre the forest area for 
exploititioni 

It is noticed that the areas dehdent in population 
mcntloocd above, are also deficient in comma nication line*. 

A mitior feature of the map is the ptcictiec of a large 
number of lined wells. These wells abound in thickly 
populated areas- They, however; ditappear from the areas 
in the ncighboarhood of the Ganges* where water foe 
domestic purpose can be drawn from the rivct^ and in 
the plateau region where it ii dief:culc to dig well* and 
where there ii □□ settled populatioa^ 

This map is typical of the Gartgecic plain where it 
border* ou the peoLnsular region of India^ it provides 
an example of the plateau region as well as of the GangetLc 
plain. Agriculturcj stone tjuatrying and forestry naturally 
rule the life of the people in such arca^. 

EXEfiaSEi OH SCALES 

1. CoflMntct ■ pEsne fcni* dIS tftchci i<i I mile to fbav diviiieof 
{}£ iDo yirdi and S04 

2. Gururruct ■ plane ictlc fut 1 Ineh o 1 shoivkig ftuUftble 

diviiloUf In y«rdi« 

3. CuQ'irud: ■ pliQc KLtlt uf 2 Fttitei in ] litchr ftboviUB autdiri* 

tio ni into furloagi. 

a. Gomitud i Kttc of lO \ IcLch* aboirEiiB quxLfrr 

5, Con timer ■ acile of m show ^lurcfl piilat. 


tlAFi 




icmE^ of 1 te fha w Al-itii id<l d icalc of 

pftc« p*« of 39*^). 

?fc Canslnjcc m tirnp lesV fof tE^rcMog it J mllcf mH houf (ot d 

iDip on iht d^le of l/lOO^OOOp 

4^ Twphiid^t trc mctly 3 cQila diitdint frofn etch imIice^ Oa 
ibe mjp of the irEd tlsty itc ibovn to be 7-5 in^a apjxt. Coultrdct 
m l^tiptii^ ictlK aaO al«o giFe the R F. of ibe mip. 

fli CoD&Eraci M dme mi ICflr for ia ifroprafif tiiTelSijig: 

U 120 rniki per hottr* m. mip qq ihc »Cftle of 1/^000^00 ll,'M3, 

10, Which If no i Isi $ ihe chic inch Surnv of Tfw^la iB-ip. 

DC the French 1/50,000 jump, or ^hc GcmuD l/S^^JOOO nup t 

# CciqtTr*»rt n mate of ili^i ford enpp Ort ijf2Lt2iO wnh. a. V. L 
of '20 fort lo ifauw ilopef np trr S0*d 


■EXERCISES Sl^P READFSO 

L Coraoicnr oa the dlif:cem eoahoJt bj wbkh relief ui ftaown on 
the CDpogtiphicsl iHnpi^ 

Z Wla k m oontaar line ? Oli[in|iiulf1l il ffOOl d foffn lilltH Oif 
vhal principle u the codTOOr EJnc tuicd ^ 

How k nllcf cm ■ mMp ihown hj tbe OooloaC Lioc ? Shov by 
roolxiiun the fbHowinfl ± 

(o) SpLtt, fij VdJUry, to Weccffhcd^ HPl* (#) Urldcf- 

fcuiare. 


4. Dc:^c 'iloae\ CluilFy ilopci md chow eich diii of fcfopf hf 
cootonr linej« uldiaK ■ccciom under ttac eoatoiLin lor cich flopc, 

S^p WhtE h gTaELenx T Hov ii h CpIcoIiEcd I JIov will fno concert 
« gtidleot info 4 *kipe in degreer of ■nitlfi ^ OWt un tcdfipte, 

b. How will you dcinminc the Sntcfir h ibjThy berr«n Wo paints 
wMh tbo help of« ctHitnur na^ ? III uim:e by ruitipJc. 

7+ Wlca !■ f icolon > Whit ire iti uici ? tSaw in inugliuiy 
Acciton lUuiEEiiuig the whok proOCiid 

d. Caoral the follow log Brtdknti into dcgrcci 


Uh 1 / 13 , -j^.. -L, uti-L, 


Convert ihe following dcgicci of einpe Inlo gndiena 
1C", mnd IS*. 
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lOp On tb® Minapnf fbecmf Survey Indil raip (4^-—) 

ctkuUtc the gndie£)i of the md ocit Tuuin FiUi. 
th In Fig. 49oDpiec aoi 
<«> Are X ind Y fatmvUihlB ? 

WbJt wUl be the pcohible eonfie of t uiDtoi rond ? 

(tf) li X Ibufcdln ft ▼ftllcy or f^n ft mput ? 

Mftfk ilw cciwrfcci of itreftmi Haw g to thi msrth^ 

M««iure cbft ilopc between O end 50* coacouf< toppotkig 
tbftt (he wile of ihe amp b 1/5,000, 


CHA^TTKIL Ill 
WEATilER MAP 

A mirbct mip ahows the gaogriphical tUiiflbutioii 
&f ^'cathcT eIcQieiila from day to day, or from any one 
filed period to aqothei; fiied period. It diJfccs from the 
geoetal or ibt topographical map in that (he data shown 
in h arc not fi^d to any partiojlat pan of the map i they 
change from rime to rime. It ia a spccia] type of i map 
which ihows only oac type nf geographical distdbution, 
the veachei-. The impottaocc of the weather map^ how¬ 
ever, hai grown tremeodouily In the modern world. The 
day-to-day life of che modem aodety la regTslatcd largely 
by the weather. Foreraaia of the future weather have 
therefore, become a neccafiityp Theae forccaatt^ however, 
cap he posiibk only with the help of the weather map. 
The weather map* thua. dwrlbel not only the kind of 
weather pm vailing at any rime in any part of the world* 
but U alto the very bails of wrathee forecasts. 

The Daily Weather Map usually gives information 
aboutwindij cainfall* and the diatribution of air pref^rc 
by nMins of isobars. It docs not show the distribution 
of lemperatiare. Temperature dUidbutlon is shown only 
on climaik maps* not on weather maps. Unlike the 
changes In tl^ barometer which shows the air picEsure.1 
tbc changea in the ihermomeier vary with the hour of the 
day Of night rather than with the change in wcither. They 
arc thcrefarc neglected in a w^cather niap which empha- 
sirat the iso baric rather than the isothermal distribution- 
Some wcalber maps give additional Infortmition about the 
amount of the cloudiness prcvalenc, and also about fog. 

The weather eieoicnts arc shown on the weather map 
by certain fixed sign which enjoy iniefnariaoal recognition. 
These signs have been fired by ihc lotcmational Meteo¬ 
rological Oegankitjon which has its hcadquartcra in 
SwiijefkncL (The organUadon ia known by the initizl 
kitcra of the French words for It* O. M. U) The 

signs that ace of use to ui here given arc below :■— 


WimAtHKIt UAF 


n 


Tut Beaufort Letters A?it> IxrriitfATrOMt SviiBOiA 
ft) At^pcATOiioe of Sky. 


0 

0 

£ 


Blue wbcther with dear ot liA£y aUaosptierep 

Qoadyp Lc., detached opting doodiw 

i.e*, the whok sky ^vered wkb ow 
impervious clcuid- 
Qdohl 

Ugly* threateuiog sky. 


(2) Wind 
q 

KQ 

(3) Predpitation. 


Squally 
Liire sotmll. 


r 

P 

d 

s 

TS 

b 


* 

A 


Rain* 

Pasiir^g showeis • 
Diizde. 

Snow- 

SleeL 

HadL 


14 ) Ekctricfti Plicnomena. 
t Thuftdtf* 

t < DtstanI Eghtjdng, 

ll R TtmaderstornL 

(5) Atmospheric Obscurity and Water Vapemr 

= Fog 1 Range of visifaflity to* thar; 1,100 
fe ' Wet Fog J yards. 

i „ Haze, range o( visibiitty 1,100 yards or lEofr, 

but less tbari 2J2DO y«ds. 

,_ Mist, range of visihllity l.lOO yards or moK. 

but to* than 2,200 yards. 

V 0 Umisital iftribiUty of distant objEctz. 

e Wet air, without ntn faJling. 

y I Dry air (tcs than 60 per cent humid'ty}. 

(Q} iiroiind E^enomena. 

, w I I 
t x ■—1 I Hoar-liast, 


Fig. It 










96 


MAPS 


^ Wmd 

UtM»ir 
3 ImtK 

3 Gtctli tifK« ^ , 

4 Ifo^uiC]^ tireiT 
A Frail bf^jw 

a StiT^iig bma 

7 Motley be ei(r .. 
a Fmh 

•b 

Ifl WMe,*ip 


ij SlttFm 
13 liEiTkadv 


Ti!* Btforocr Wntti Soui, 

rtFT«L J 

O 0 Ckbu. aa^kii ij^ vantallf. 

'— 1 l^nra^ M ttrind »{ii*ini Vf 

•lnft but ant bf wiikj mmt, 

' ' * ''^1 nay», 

onUDuy mi« joorrd iry niad, 

W 1 -.^^ ^ »ll.LM.|i 

*D«»*WI11 wi^ld^!:left^IIriBlj^t lUf, 

IS daat Ud IDOH piH: mtma 

iHBAdMi nutr^d, 

iin.i'clfltA Ipna ou lafjkOfl wmtefi. 

37 lAfgff lanuTchs b v^ikUint 

” ^-nifitJoQ; incoavetiiMKe 

OH tHa * gfeiirimUy b]|lM^ 

^ ^ghtatnKtuiji djttuij»oei^ ^ Eihrmn e. 

35 Sekfra t*p«ifi6«sj bJaad; tzv^i 

«n^i^nbbitnctuMldupLi|^ 


m,. 




3S 




I'ig- H 


«/ocJ.J Pf tftc -lad oa i>* d«.™lard by the foHawtoi 

S ^ 7.. bo-r, mcelaa 

tikrvirm Up dufer. *w*fJ4jg hriiijcliM^ 
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Among the mBiriimeofA used for uling obsetvtdoos 
of wcAthez elements, the must Impoitimt ate :— 

The Barometer^ 

The Aacmonieter. 

The Riia Gauge^ 

4, The Thcfiuomcief. 

There arc two types of BacDmeiers in um, one a 
mercury BaiomieteE and ibeatbnc A Spring Batometet (allQ 
known as an anecoidj * On page H is given a picture of 
an anernid)* The aneroid is a hollow box of metal from 
which nrost of the air hai been excluded. There ii a Ud 
placed in inch a way that it remains icsdbte- There is a 
spring kept iniidc tVic box to keep the Ud in poiitlon 
which may be altered with change of air pressure on the 
Jid. On the lid there is a lever with a ocedte tn aKow the 
change of pressure being CHcfted da the Hd* Ai the 
eirth/a gravity docs not adcct the aocroid, it ii not 
neceasafy to make any earreetlnn for latitude for the 
readings. 

The aneroid II cDavenJcnt becauie the acale can 
be gtHduated to shoar pressure jn millibars^ or Inched 
simulfaneoiuly^ 

Tnc mercury Bmtometer is a glass tube wkh a column 
of mercury in it. Thz tube is graduated io measure the 

■ ir pfqsaure^ 

The air pressure is measured either in laErbei, or In 
Tiiillimeterif or io mllUban. Mlllimetets are used only for 
scientific purposes in the laborarory. Inches are used 
cotnniorLly in the Engllsh-ipeaklng countrlci. MilUbart 

■ re used commonly Oft the Condnent of Europe, Recently, 
Millibars are becoming popular even in the Eoglbh-spcaii* 
ing eountTlei became of the superiority of this system of 
measurements A mlllibair li a unit of pteisurc. The 
name ^^millibar'* implies that the unit is a tbousandth pan 
of a bat. The bar jji the case of ail pressure is a million 
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Hg 5-1 An rm£rft3E:>rrr. 
of mcisuccmeot mcd ; f+ 
Kcmumut Mud AbiCilute, 


limei the unU of pressure on 
the ecotiaietef grgmnne-tecQad 
For osir purpoMi ir 
U enough to know rhat iqqo 
TniiUbari correspond very 
nearly to i9| inches, or 7fo 
miUimerer at standard teco- 
peiature. 

The anc mo meter recardi 
thcdiieciion and veiocity of 
winds which pass iia wind 
vane. Th- anemometer ce- 
quirca a vciy large open 
space for etection. 

The obiervaiioas about 
the dirEctian of winds are 
preieaied as "wind roscH". 
Wind roses show the pre- 
Vi lent dirccikn of winds ai 
a partIcuEgf place for a eer^ 
tain period^ or she general 
tendency of wind direction 
ihere. They do not there¬ 
fore appear oo weather 
maps. 

Wind velocity^ however^ 
if recorded coatinnouily and 
appears on every wcacber 
map by means of notnhci to 
an arrow which shows the 
d rcction of wind at a parti¬ 
cular hour for a paniciiiar 
place. 

The Thermo meter record* 
temperature fn ihadc There 
ate sevenJ types of thermic* 
meters according to the scale 
the Fahrenheit, Centigrade* 
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The icAk of the Fahrenheit thermometer it dirided 
into Jill degrees^ that of the Rcaumot into So de^^reei^ 
of Centigrade iato loo degree^ iad of Abiotuic into J75 
degrees. The reading in the Ceorigrodc seale with i75 
added U calied nb&olure tecnpeTatare+ The absolute tern- 
petRCuTe Ja mentioned es ’withotit the addition of the 
«rgD of A degree. 


Fig. n Mflxliaum and Mjninium Tbermometei'. 

The Barometerj the Thcrmornetcf and the AacroncDeter 
are oometitaea provided with an automatic orraagcnicai 
for Mlf-tecQfdtng or automatic recording of rhe ohserva- 



Fig. 16 Barograph. 
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tlOQs by lOfttTumcnt litclf, without tbt help of onybadyr 
The coatintious recoeds bo obtAjued ifc kaowa th< Bato- 
graph, the Thermotrriph^ lad the Anemograph ccipectiFcly 
for the above; named instfuraenu. 

Rainfall h retneded by maiii& of a Rain Gauge. There 
Alt many Tadedes of rain gauges, hut the principle undei^ 
lying them oil ii the same, iVf,, to collect all the rain that 
falls on a known area, and itoie it in auch a way that there 
H no loss by evapDfttioni 4 , In the followlog diagfam a rain 
puge is shown. It has a metal cylinder, in w^ch a 
itinnel ts fitted accurately so that it diucti the ram to a 
receiving bottle. The graduated jar nacd to meirupe the 
amount of rain has a filed ratio lo area with the cylloder^ 



Fig, ^7 Rain gauge. 

There is an intimate relation between air pressure and 
weather. Drawing of liobars from the weather information 
supplied from the difietrot obscrvatiofi stations La ihccc- 
fore the tnoit imponant part of making and interpreting 
a weather map. Wind dtreetlon, wind velocity and the 
actual sir pressure recorded for the variooi statiDoi deter¬ 
mine the actual directSoo of the iso bars on the weather 
map» Isobars are the lines of ct^ual air pEessurc, so that 
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mKI the places haviag- the same iir pfessuie ihould be }Dineil 
together hk'the iamc isobax. Bemte the readings of air 
pressure for the various stations are entered on the weather 
map, thejr arc coaverted into the aea-lcirel air prcssiire. 
Thekoban |d|o the stations showing these reduced air 
prcMUtc dguret In India, the general practice is to 
issue readings that have already been corrected in this way* 

According to Buys Ballot't Law, the winds blow 
almost para lie] to the Uobars keeping the IdW^r pressure 
to their left. This will help In dyeing the dircctioo of the 
isobars on the weather mapr 

Greater velocity of wind always slgnides the closeness 
of Isobars. Several ifobats should be crowded together 
therefore in those afeis of the map wbtfe the wind velo¬ 
city 19 eoasiderabie. 

When the isobars are drawn over a weather map for a 
large area, it is bectef to draw the isobars in those regions 
where the analysis is sinipteh Tbc isobars should be drawn 
m such a way that when they have to pass between ,iwo 
places they should pass ai neat a parrtcuEar statioti as its 
ait pressor e: record would justify* Thus the isobar o(^ 
say i9 iochcj, while passing between two pliccs having, 
air pressure of tl inches and Jo inches tcspccUvdy^ should 
be placed nearer the place witb Jo iDchra than to the 
other having iT inches. 

When the Isobars have been eompleted^ it becomes 
necessary to mark the Fronts on the weaihci tnap. The 
warm fronts are shown by a Line of half cjrcles^ and cold 
fronts by a line of black teeth pointing towards the Warm, 
aector^ 

Temperatures may then be showii^ if desired, on the 
weather ma p in degrees. B 4 iiuifall a ad other data arc 
shown by tbeie proper signs. 

The following diagram gives the in!lernatiOEiai signa 
and method of recording weather data fnr each ttadon 
appearing on the weather map. 

it Is to be noted in the above diagram that the ak 
pressure ii shown by figures which ate to be added to 
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iQ&o (0 get the cdmct number of mlUibits^ Somctimci^ 
even ibfi (led[i]il point Ij dropped^ so that tlig Ittt digit 
hfts to be coaiidercd » a dedmal point. In AficricM 
maps, icmperatnrc mpptart Jn F- degrees on the right of 
the arrow. 


INT£j?WATlQNAL SIGWS FOft WEATHER MAPS 



Direction''^*® cHaoqe wHhIwdencyi 

C*"Cloud Covar 

TemparaJur* ZQTc 15 ft^^ipitalfon inchet 


Fig. JS tatcmatioiui weather aigni. 


W*ATH£a AJMALir^IS 



I* Cyclonet; 

1. AntiKTyclones i and 

I. CnU. 









tof 



But the from ooe ihipe to tbe othet ii matted 

by otbef rninot fthapci of Uohart which ate gencrallf 
msociated with special lypca of weather* 

The foliowlag figocci ibow the shapes oodet dis- 
ces&ion 



Fig. 19* CycloDC. Fig- Anti-cydoDe- 
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Thae chMaacditJc ttcnagemcaE^ of iiobira on a 
wathcT map are associated with special tfp« of wrachcc. 

weather changes as the acnngcmcqt of j^obats 
chang«, owing to the change In the air prcsjuie. 

Aa a geneialuatloH, Jt may be said that the "low’* of 
cyclone js an aten of itornty coodjtioiu, while the “high" 
Of the anii cfclooe is an atea of fait weather. The col, 
on the othef hand, is tnarlted by unsettled wcathet; that 
Ji to S4¥, IE h ftir ftt one rime jLiid itoTcti]^ soon after. 


The cyclooie weather has four dominant features atl 
i«oc«t^ with the progress of the warm front. The 
^foach of the cjtelone is heralded by the appeitaace of 
^lly cj^s clouds OD the horkon This ta immediately 
tollowed by a nse m temperature. As the cyclone arrives, 
f''u *' dark nicqhns, covet the gicater part 

firaH *nd light shower of rain U expctienccd. 

u ^ f** moves onward oq it. pith, the 

break and there Js some fnU b tempetamre. This 

of „■ by a fairly heavy shower 

f clears fallowed by a cooai- 

^wbJe fall m tempcHture and rather strong wind*. The 

nnrth«n“k “t anli-dockwltt in the 

hemuphtrelcis 

ciKkwiie). a«t OB accouQi of the oval shaK oft e 
parallel to the isoban, the winds m a cyclone arc from 

xn the northern hemisphere bring air that Is reladvclv 

cTeWh of the predpitaiion inn 

'he ^ tootbcrly ^uadnnts where 

iold dr “‘“‘"8 the 


About theapproaeh of the cyclones the U.S.A Weather 

r.“re!;s. t™ 


'•When tbc wind in from 


poiDU bctwccD soutb 
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acid iODth-cist Aod the bAro:nctcr filla m ttorm ii 

fcppnjAcbipg fffiin ihc west or aoftb^Wett, and irs centfe 
will pasfl fici^c or oDftb of she obicn^tr withia ti to i4 
bouts^ with wind shlftlog to oortb-wcit wt 7 of (Oarh-wtit 
and wc5i- When the wind f^t* in irotu points bctwcci% 
fast and north-ea^i and the baromeiet falls ste^Ly^ a 
storm is apprOAchiog frooi the sooth or soeth-wesi and its 
r^ite will pass near or to the south or uitof the observer 
within iz to i4 hours, W'ith wind tbifdng to north-west 
by way of oorrh^ The rapidity of the storm^s approach 
and if! Intensity wiH be todJeated by the rate and the 
AtnoLiot of the fall in the barotneter-*^ 

There is a rule that like attracts Jjke- Big areas of 
clear aiul relatively cool weather tend to tnove low^ard 
othei* similar areas, known as area$ of high pressure. 
Storm areas, or those of iow pTcsSurCp tend to move 
tow’ird other sjitiilar areas. As a rule, the northern 
latitudei eaperience chronic Low presiure^ and tbc latitudes 
of the southern border ^in U.ShA-) c^jually chronic high 
pressure. Storms moving eastward lead to veer to the 
north, and the areas of clear, ccnjI weathEf, to the southp 

The weather af^dated with an anti-cydone is generally 
dry. This doee nut necwarily mean a cloudless sky^ lu 
fact, cloud is quite codunoOx Winds arc light and 
vadabic. 

Anti-cyclonea show little energy and therefore they 
often retrain over the same area for a very long time^ It 
ti for this reason that cold waves or heat waves ate 
associated often with the anti-eye lanes. 

WEATHEa FORECASTIIVG 

The study of 1 be weather condidons of the, dl^ecenr 
parts of the world Tcadi ui to eanclude that "the weather 
ttaveJa.^* This coaclusion encoutaget scienLists to forecast 
the weathet of the future. For a iucccnsful forecas^^ 
however^ it is necessary not only ro understand fully the 
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of the laws of ^tmo-spbece, boi aUo lo 
local wcAtbct ccioditioD* M well ms ihc weaLbet ,C00djE^a* 
prevailing at ihal time in the lurtoimdlng area- 1 nw 
knowledge of the -Hocal" sad the -fotcigo" weather 
during a particolac period aod at a particulat point ol 
time sOqoM be u complete as potiible* 


It inii!it have been oodeed that the teiuUing weaker 
U really the product of the bobadc arraoEcmcpt. The 
atrangciiieot at the Isobin is closely felatcd to the passage 
of cyclones and anti-c^'ciaoes. So that if one caa forecast 
cor tec dy the path of progress anti the development of 
thcie« one can forecast corteedy the weather that an 
area it likely to ba^'c in tne coming future. 

“•The central problem of forecasting weather is ^bat 
of fatccoating the future developmeot of the distiibotion 
of pceosurc, which ustiaUy rtieioa the foracaaTing of the 
dcvelopmctii and raotioo of cyclonic depteisiona.*^ 

The knowledge of the "local" wnalbcf li tupptled to 
tbe forecaster by the Daily Weathef R.eport* The know¬ 
ledge of the "foreign tirearher" itstippljcd by the "lyr.opdc 
'Chans” that are prepared from data conimijnlcaEed fcom 
the surr.aindi »g areas. The forcca^ier gcnetally makes 
uae of "syochronous chatts" which arc ibe aynuptic charri 
far a large (urtounding area prepared from the ^^itner 
prcvolliDg ill over that area at the same point of time* 
^•Uallobaric" chans ihowing the change of prcstiite 
doting the last twenty-four houn over the arc* arc also 
made use of in forecasting of weather. This change 
points to the direction in which the wcathef-producing 
factorsi that is to say, the "highs” or "lows” arc naoving. 

The fallowjng hgurcs give ciamples of ioobar draw- 


*■ D. Brunt ; Wi^rtcorolgy, *9^. 
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Bcfoce dcflwiiig ih-e si Unit of the chart 

woiild fcveal ihtc (ij tir pressure U high and Increating 
cowards the butram of tbc chart: (r) there must theft- 
forc be a 4Ugh' thete. This Is also indJeattd the 
clachvisc dltcctioa of ihe winds► The gentle speed of 
wiflda also supports that co□elusion. {!) The antiHcioErk- 
wLse wind direction and pressure distribution Similarly 
mark out a cyclone or a How' towards the left-hand 
corner. AnOEher ^low' h similarly shown towards the 
right-hand comer, 

la drawing the isobars the fthove points must be borne 
in tnirid. The spacing of the Isobars will be regulated 
by the Telocity of winds. The higher velocity to the 
tourh of the ’Low* must bring the iioham dose together. 

The places haTiog the same pressure as that of the 
Isobars selected io he drawn must be joined by the proper 
isobar. The other isobars would piss IcaTiDg the places 
with iowet Of higher value outside or inside the ea clo¬ 
sure that they makc^ 

Before a weathec cnap can be analysed aucccssfully, IC 
becomes necessary to draw the warm and cold fronts of 
any cyclone that may appear on it- The Important thing 
to Tcmember In drawing the fronts is that the iiobars are 
more or less ttrjjght within the warm sector enclosed be¬ 
tween the cold front and the wxroi fronts Help is also 
allorded by the shift of wind direciioo* Considering 
these things, we have drawn the necewary fronts foe the 
cyclone in the preceding ^weather map in the following 
diagram : 
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INDIAJJ WEATHER REPORTl 

The wCRtlieC nmp foi Ifidii iii>c# Bot ptovide much 
weather infoTBiRtioo. The weather Piap here gives in- 
foroudoa about the pressure disitihutloD. wiod direcdoa 
and wind velocitf, and tdofall. There arc two other 
maps printed under the tuain map which show the Change 
in pressure and the change In temperatutt during the 
previous iwcnty^four hours for the diflerent parts of 

India. A few tables ate also appended tOThe map wh^h 

record tcmpcnturcj huroiditfi clotid and oTiiej ^cathrr 
irtformations TMa Imcter Infof iMtioD is not plotted on the 
maps TbiiSs the Indian weather map shows in a pkrted 
fotm otUy pan of the weather data cofitained in the tables 
appended to it. The salient fcaturw of the Indian weathee 
during the previous twcittj'fnuf hours are desciibed in a 
aumuiry, e1^1b£ information about the djfTerens ciimatk 
proTijJCcs of I n di*. A forecast for the country as a whole 
is also given. ^ 
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Tndii if situ A ted \n region which lacks tiuitahk 
ricllidei for weather ohservaiioii and record. Unlike 
GeeaE HrltAln or ihe United States of Aoied£a, India is a 
bickward cminttf m far as wcaEhec maps are coacctned. 
It does not enjoy the neighbourhood of advanced coujitriea 
with a oetwoTk of weather obtervatoiica which cmiid 

I iminde mn adequate kunwledge of tbc wcHEher prevailing, 
n the □dghbondng regions. lodiao weather map ia 
□bviouiL'y tberefore oot lo cotnplctc tia a similar Eiiap for 
Great Britiin or the United States of Amcfira, fiesidev 
the detnand for a really adequate weather map in Indk la 
atiU not felt. Mo doubts the vafue for auch a map for 
Indian agitenUurist cannot be dLoied- But to hia present 
iditcTatc autc the agdeuLmdst in India can make little use 
of such a map. These miy be the Tcasons why the lodlaa 
weather tnap looks soi simple. 

A look At the weather map of India shows that the 
isobars ate scldoTn smooch for long disesneesi They are 
marked by a good deal of curviag or siituoairy^ This, 
littiiosity ii marked greAtly during the rainy season. An¬ 
other feature of thU map is that the wimer and summet 
maps are greatly dtuimllkt^ 

The winter wtAtber map h marked genttally by 
“^wedges'^ of high pressure which estnod from the *Kigb*'‘ 
situated somewhere in the north-west of India, These 
wedges ate very eaicoslve and dominate the weather 
condidoris not only la the Indo-Giogedc Basln^ but also 
over the Fcninstiia. 

Sometimeii clearly marked AnEiHcydoncs develop ^ 
specially in the PeolnsulA^ to aecentuAEC the inEl-cycloolc 
wcaEhec produced by the wedges mentioned above. 

The monotony of these wcdgeSi Is broken lomccimca 
by tbtif Appearance of depteisioni in the north-western 
part of the cotintry. These deprcssiofis move dthcr 
towards Kashmir and tbc Western UimAlAyaf, or lowarda 
Asaam throogh the Indo-Gangctic Vall^. These dep- 


WEATIlEJl M^T 


1X1 


ruftioai iqtcoducc m cc^uIq of cfclcinic vcAtb^r 

m IndijL. 

The ^ummex weaiEdter mip of iodk Is Riarked hf the 
occurcncc of s ”t£ough^‘of (o ptti$utt somewhere ia 
the rtocth-wesi- The Bow of ait ffooi the se*U iaflueoced 
bf the pteteiict of this i rough. This fset closes m 
videspread rslDlP-h Ali over the counlEy. 

Now med then, A few ‘Highs* d£ the wedgts of ‘liigts* 
aUo AppeAf lit the north-westp or ctco in the interior of 
thj ODnntt|. Thtsc prchiuce generally dry wcattirrh 

Autumns, and spring weathet maps ate characterised 
hy a nuiaher of storms, cither *Highap‘or ^Lows% They 
appear both in the inda-Gangedc Valley as wcJi as in the 
Pcuiusula. They are associated wjch a goad deal of 
upscttled weather. 

It h to be norbed that the appearance of a clearly 
markEd ‘High% during Winter produces a very catd 
weather^ D^ngiUEncner, hawever, it produces very hoc 
temps rarurci. 

Du>-mg the fainy seaiou, a few depressions or eyeSonea 
develop at the head of the Baf of Bengal. They geoexmUy 
move towards the trough nf low press ate sdlL existing In 
the north-west of the cannery. 

The following Bgutes and 67 give cumpks of 

some types of Indian wither maps^ They show only such 
typical condirions ml uiually occur at the iJtnc of the year 
for which the mapa hav:? been drawn. These are rioc 
actual maps for any particular day« Actual wenthtr maps 
should be obtaHied from the MeCcorological Departmcjit 
of the Goveroment of India aad consulted for the sake of 
practice in readlog a weather map. 

The most out stand log type of weathef Is tbit of the 
rainy season, typldrd by the wcithec coodltions ptevalliog 
during the month of July. The moosotm rains are 
received over moic af the cauntry then, following a very 
crying sumn&er weather. The raia-giv|og mooioon is often 
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dcicabcd. while describing the mon&oon wnthcf^ ai 
W igorooi,* ■ strong^ Aod 'active". These three words 
■jgociate a deOnke {|uiodtati>rc vaime of fainfaLh Wheii 
the talnfftll k usiijttly aboat z mehca or more at i parti- 
culax pEacc the inoosoon la Aiiid to be Njgorotis/ Whea 
the aEDcmnt of ciin li about i to i insdics^ the mooioon h 
said to be "stroogp* But whefi the mnfall U leg* than i 
inch the monsDoa is described as ajctive* It rnusE^ how- 
cvcr» be remembcced that for a place which usually gets 
a high rjunfall the word "'vigorous'^ would be appli^ for 
the monSDoa only when the raid fait ii very hea vy. 
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Fig. 6J 

Ap4rt from the trough of low pressure oaentloDHi in 
the pcecediog pageij and the deptcision, the important 
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Tbing thic striker uk ui the nJciy acasOii 'WtAibcc mup of 
Indii 15 the etosenesf of the isobftfi, ipecialLy In the mu ih. 
Thif affects the wind force as ’Tfcll as the disttibutJon 
of faloffllU 



Baromtftr iMthu CaaFir/id to hUlUhar^ 
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Fig. 69 
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HXF^aSP.S ON WEATHiiR AiAPh 


li Wl^l iKiliiEt, ifid bovr arct |lu!|^ dfmwn mi EEhiH f Hvpliiii 
boT we <illnwl£ eouRhlf the. direalijn and TeiocTiy ^ wieidi 
fot i iMjiihpwini lioh«ia. 

Z. I^viibe ibe wealberthii be ili the wemtem pait 

Uikued PiDf^lneei wbrn {ei m dcpri^tlna cqteji &TltnJ 

diinan th* mmidi of (JiJ aq j^d^vclooe tf>WKt* 

OfJMft dblhi^ julj- 















WKATTWr MAP 




1, ^lut h iDunt bt the IHritnrc of itnMupbrrc ? How n ft uKuyf- 
eid I EjtplfltD how the pfcsaur? dtibribuLiiHj enr a Kftila mtem 
bv]p« to Igr^aui ki fiilytJ' WMfbei. 

4. Whki -WHEher k lo hf: tMpecicd 3 

(«) whffl ttwf wind ii ba^tog fiom tbc w£tlvAid fo tbc ^otub- 
w«rd tfac bdiomcTcr tui« begun to fkll I 

(hj wlun tbe wfjid li T^ctfFlg froin foutbTafd lO iP^tward 
uhI fbc bdtMetct fau begtta lo f4jc I 

5- tfoir wflJ dcieimiiac ibe p^tA ott CfcScmc ? 

6, Offer! be tbe wvithcr iJa^t vilt be rxpcflenefd in tbe ISualab wbtd. 
* Higb” wilb hoban doidr cln^'ded lO get her appraii ft 

Qtfcfctt# on iff pith rowvrda the wtitero HiEEifliyai^ 

7 + Wh)r 4 re the readiniti of tbe thcEnunijcier gettetdLjr diitTgard«d on 
M. wuEhcr tmp t How i« frfnfKiitme ibi^vii oa a we^thrr nup } 
t, Dcfcribe ibe pcoeedune aJopced In irfntfaa: fotKAaihg, 

Whet kijid of wevthcf ia gencfarif AiicHiiiitfd Virb l 

Id) f trough of low ptmme ; 
fAJ 1 wed^e I 
(r] ft locohdary i 
{^0 ao fdl i-CpcftHK ? 

1 U» DcFcdbc the vf*tber that penFtailjr ocdtra : 

fd) in tbc Clctkrtil orovttioea b Oetobet oi Miicb; 

In fieei^l I d Juljt; 

In Unlt^ FroviDcci Id ; 
idi tn Feniniujar India in Januarf ; 

CItc the bluttraifra tfiapt for ibe above. 




MAP PROJECTIONS 

The earth u • sphere md theitfoie the only true 
Tcprnenttti^ ofit U the globe. For practical piirpo«i, 
however, the globe a .unless, « my globe made oa • 
large male » loo bjg to handle. ]f the globe were to 
be maoe jJa the Mile of the latematlona! or the MlllloBth 
map, about iJ| milci to the inch; note vety 

diameief will have to he appcoxlmately 

wn ? festde* this difficulty of haoding laige globes. 

which alone can be of poetical use; distance, cannot be 
m^uted conveniently nor ditletent region, enmpited on 

nurir*’'' difficulties, foe poetical 

fnr^L • **“? '^i*'«ded. Some methods 

lit tS flarmap, have therefore to be found 

flcte methods arc the mAp pnqjccilonts 

'ptojecuoa' here his been derived f»(n 
* pirticnlw geometrical shape is 
** “ * cinema, by throw- 

^ la shadow Oft a fl., 

MtJines are obtuned On the flat lurface. Thechitactct 
tL naturally depeods upon the poiidon of 

*«:Wn to the body to be ptojected. The 

^ directly on a d*t 

'*Lr" geometcicaJ dgure which has s 

InnmkL .* ^ cylinder. A 'deve- 

otLi * ^ ^ spread flat by cuiilng 

thT^lbid^' f*® ■®ch sutfaecs, the cone and 




HAP FHOjSCnOfdS 


la order to KOKiTe of tbe defects in the outUacs^ 
or the ihmdow picture, that may be tbeowo oo tbe plane 
atirface by the aboire method, help i« ukco from matbe^ 






Fig, 7o* 


mincAi ciJcuUtiont about the earth. Thu^.thc 'geometd^ 
caJ ptOjcctfOn* has alvaja to be Ptcdifitd'hj 'mathematical 






















projcctina' to gire i aatltUcmcf eeitili^ tn pfactlcc 
therefor' the globe la rtf ^t/k/kt h/ptf figkf 
prsdwff th ftitM'ffrJk e/ ^ mjp. The network U dr^wn by iHe 
help of FnichcmAtkil tAbie^. 

It must be remernbered that the object of t map projec¬ 
tion ia to tr^aafer the lines at Latitude and longitude from 
the tnuad globe to that fiat map. It mmi be rcaHscd that 
this caonot be done wiihr>ut dUtattiaci i for the surface of 


Sphere canaot be spread Out on a plaoe without stretching 
or leating, as it Is not a ■^derelopahk surface *. Somt 
form of a comptoirdsc bis therefore to b* followed by 
map projections. This means tnit if ta one pan af the 
map the lines of lacitiJ-de aad loagLitudc arc so drawn as 
to cortespond to thtwe on the globe, in another pifE of the 
map they are fat from this corrclpondcticci 

A map pfojc'dan is deiined a flyatemauc drawing 
of hoes representing meridians and parallel on a plane 
surface, cither for the whole earth or part of on 
which a map tor a parcicuLar purpose can be drawn. 

There £i no such thing as a **goad** or a ^^bad-'^ map 
pcofcction apart from the purpose of the map. AIE map 

othaT^ or *'had'" for one purpose or the 


The mathcmidcian ri^quircs a projcetion having clear!y- 
^nned properties whic^ can be expressed ngorously. 
To mm the number of individual projections ij compira^ 
nvclf snull Hedasaifies most of the map projectlnaa 
M srarianonf of one or the other of tbetc bask types. His 
intereit It often purely in the clepnce of the raitbemadcil 
concept rather than in the practical application of the 
projc.tion. On the other hand» the teacher Is generally 
content with a good pktonal ceprcteniatlon^ mote or left* 
suitab e for alJ lu hk ignorance of the theory 

c Will «ftcn acclaim as a good genera! map even one 
drawn on Mercator’s projection which is niiilcadlng in 
aJmosi every respect if in properties are oot uoderstood- 


hlRnuni dI Mip hy Dfrti md Adam*. 
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ft U the profe»»bAil geoguphcr who titei the middle 
course- He reilises thst there ii probabty a map 

for iLbitradiig any paEcicular set of cocEdlcjaqa, Some¬ 
times he requires the prapeetf of equil mre%» %t other 
times, the ptopztty of conformihty, Sometimes he wUhe^ 
his map to be eentred at a paeticulHr p[tce» oa the esrth^s 
iurfaccp 2 C another time tie wishes co emplisshse some 
other quality to his map^ Res needs are many and varied 
and therefnre he dishkes the limiiation or scaodafdiSjitiprL 
of his map prajeetions. 

There can he hutidreds of nap pcojeednns or methods 
of dfanfiog the Dctv^ork of the lines of latitude and longt^ 
mdc, every one having a sp^ckt feaiute of its owii» 
It U not quite accurate therstore to ^hrui/j map projec- 
tiorn. But from the itudcat'a piEnc of view classth[ration 
alw'ays helps undcESfanding. 

There arc generally two types of clasSEiiuilion of map 
projections; rtte Ertc type is baaed on the pHrpsu for 
which the map proiectEod ii best suitedk aod rhe second 
type is based on the method of of the map 

project ian+ 

The first type divides the map projections into the 
following classes:— 

(1) E(ff$al Ann or the Homolofgraphk ptojec- 
tionsK This class nf projections shows correct¬ 
ly the areas of th= earth on the map. The 
scale on this projection Is true In all direc-^ 
tiona, 

Cii^ True shape or the Ort/it^&rpJ^ir projections. 
[This class is aim known at cnnfnrnial ProjeC"^ 
Unns^] Tnc ourllnes of coonEties are accu- 
mely^ shown on this prajecrion. In order 
to achieve tbit* however, the teak U changed 
cnnatiatly« But the angles at which the 
meddiani cut the parallela are everywhere 
right angles on this projcciioo^ 

(iii) True Direction or the A^ImfirAaf projections. 
The ipecUl feature of ihtae pfojtctioni ia 


13.4 




tUt (he aaitmitb ; that is the d]ti:cllaDs of *11 
point* Qo the mip *s seen ftcun a central 
point ofi it are the (*mc as the cofcnpoodlng 
directionB oq the Burfacc of the caitb. tr 
must be reoiettibered thii the ^ccetiona ate 
true only between the emtrai point and those 
seen CfOfD it e they are not nceessaniy true 
betvceo other points. To djitingiiiBh betveen 
aq equal area prajectioD and conformal pto- 
jectloq just by lookioK at it. one should 
remernber that in an equal area projecdoa 
the distance between'ibe paraJIds becomes 
increasingly 1 u in opposite directioat from 
the standard paralLeL or towards the poli»< 
lo conformal projection this distance becomes 
increasingly greater. 

In Che aainuthal projections the pacallcls are drawn ai 
"Complete circles. 

sKond ^ype of cLauitica ion divides prcxiuctLons 
into Che followiDg classes i— 

{i) ZffBi/kjsI . The method of their roqa^ 

trucclon is derived ftom the supposition that 
a pirt of the globe is ^projected' on a tangent 
plane. 

This c ass is further subdivided into two clause*:— 

{^) according to the point where the lan- 
geat plane U snpposrd to touch the 
gl ^be ; /. t ^ *1 the the r^Kafcr or 

any B/ktr pwjr/. This gives the three 
clasiei in the same order 

1 * The Polar Zrnithal; 

The Equatorial Zenithai; 

The Oblique Zeoithal. 

according to the poiiiloa from wbkh the Hghi 
ta luppoicd to be thrown, from the rafr 
of the globtp the Jiatrrttgr of the globe or from 
beyond the globc^ at fnjimtj. 


PnojPQTlONif 
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Tbi> givci I be three clai>ei m the same older t 
u Gaocnoiiic; 
a. Stertogniphic : 

3* Orthographic. 

(ilj CsMicai PrfiJef/kftj. The method of their coi!*- 
true lion 18 derived from the jupposiEion ebst a 
ceriain part of the globe if projc^eicd oa to the 
autfAce of A cone thAi If put eouqiI It. Tkc 
eono is then supposed to be cut open aad 
apread dai JI^c a plAEif, The part of ibe globe 
which the eoTelopEog eofle is supposed to touch 
gives the itAtting poLni Jn the conttmctl'n of 
the pcojectionr The litie along which the cooe 
la Supposed to touch the globe is cilled the 
Stanoaao Parajlj^ The line along which 
the cone is supposrd to be cut ppen from the 
base to the ipcc is cmllcd the cf.ntrai. meai- 

(iii) CjhHfi^l PraJijr/hiti^ Wheo the globe ii sup¬ 
posed to be coveted by a cylitidcr^ instead of i 
CDoe^ the projcctioD derived k a cyclindrlcal 
peojeetjon. 

C Mtfmfhma/ Prq/ectiiMrs- When the const rue rlun of a 
pcojecdoo k dedved AnalyticiEly, aoi based on 
the 'projection* of the globe cm a planc^ a 
conc;^ nr a cylinder it gives a convcndonil 
pcojeciion. 

In difcujsing the construetion and utility of some 
of the mo^t; common projeeii-i'ns In usc^ we shall follow 
the second clafsihcAtion given tbovc^. 

3n order to grasp thotiiughly the graphical cons¬ 
truction of projections Af described in the following 
pages^ it if important to ecahsc that i circle reptesenung 
tne earth on the selected fcale is rbe hfss step- The elrcle 
Rpresents the reduced eafih, and givci the meaiureEnents 
for aubicqucnt ncps. These measure menu arc the fol^ 
lowing 
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(i) RadiiM of the sundafd paiallel ; 

CJjJ Spadog of I he pjMlJeli. for diTidjag the centtil 
mcridjui ; 

fiii} Sp«bg of the mcEi'diaiH, foe dieidJog the itan- 
d^td paimllcL ^ 

Thecltcle to tepreseot the earth u dawn with a 
ad™ (hit IS obtained with the help of the kiIc given 
for the map ptofectioo. ThU sale is ciilcd the cauiToriii 
ictle meiniag that the ado mcnuoaed in icak is true 
The Mdl« of the earcb i» about if* 
g« the adius (R} one has 

the j:idin* m inches of the cireJe to be dr^woa 

inil“ J, lO.ooa fio 
^ irrk * 'Kf •*“ by afo,aoi>,aao ; i.#., 

tVnli^ r”' ‘ milliom. the moJ- 

lU^ttUDn by alo imUiciM wiJL give the R of * ineha. 

The foilowag table is given for eoaTe4]tciia 


Scale : R, F. 

I : ala million 
1 : aoQ „ 

I : lie „ 

1 ; 111 
I : joo 

« : 

I ; 40 
I ! I 


Mila to Inch R (iticb) 


4oou 

5too 

iSto 
xaua 
t6oa 
I Xdo 

96o 

$oa 

fi4o 

5i 


I 

n 

1’4 

X 

1J 

4-1 

J 

61 

*5 

x?o 


be drinifi ^ the table that the circle cannot 

luMlin.! ^ larger than i: So 

mrk 1 graphic method ii theafore unau ted for 
tcaJei, hveo with trigoometrical (mathemadul) 
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method che^fo Are ooc c^nvcnlcrEt for cecfcLiei for 

ftodcats without proper equipment to draw patjillelf with 
lirgc imdii. 

In mip projection the cupir^l R Jtartds for the equa¬ 
torial radiui of the earth, and the small t ^tHuds for the 
radiufl of the standard paraUeL 

[For t cotnparJfOEt of »omc of the map nrnjcctionj^ 
sec Fig* 9i ahead.] 

i^EMintAl. PUDJECnONS 

j\mong the zenlthat projccf Iona the moat commotiLf 
used 18 the Goomonje. The stareographjc and the ortho¬ 
graphic pro|eedotu of thh class were also commoq tifitH 
recently. They have been, more or leas^ discarded now. 

GKPMQNIC raOjfiCTlON 

When a plane is supposed to touch the globe at 
a point and the light is thrown from ths centre, the 
projection that fcsulta is described ak Gnomonic Ptojee-^ 
tion^ The most Important properties of this projecijon 
are :~ 

ii} All Great Qrcki are repreiented by straight 
linci an this projection, A straight line drawn 
between any two points on a chart of this 
projection reprcacnti therefore the shortest 
distance or the most direct route between them. 

{U|i All azimuth! or directions from the centre of 
the map on chii projection arc correct. 

(iii) In the ease oF the Polar Gnomonic Frojrctiofi-, 
(i.f., when rhe pole is the centre of the map) 
the meridians arc straight lines radiailug from 
the centre* and the parallcla arc Ccincenirk 
circlet. In the case of the Equatorial Gnom- 
onlc, the parallels ate curves except the equator 
which Is i straight .line. 

(iv) The cancentric clicks rcpreieiiLiiig the partJ- 
kls become wider apart as the distance froiu 






the pole Of the ixatrc of the lacrcAm» 

Thli the fciUeof the map to be gccatJy 

exAggerated to^ardi ihe outer bcuudariea of 
tbe 03 ap. This caaggenuoo incrraaei more 
rapidly m the ca c of the mettdjaaa than m 
the case of the piraljcLi. Thu&j Ln the cebc of 
the Polar Gaomonk, for eiaoiple» the exaggen- 
tJon of lotk Is as foLlowi:—- 

Latitude sestk Longitude scale 

At ao* Lac. S p. e. i*il p. c- 

vr jip 55 it lS'4 

Owing to this cxaggcmtlon of icale out wards, places 
Dear the boundary of the map become greatly distorted 
in dhtancesp areas and shapes. 

(v) ThU projection cannot be used for making the 
map of a complete hemisphere^ ms the linci 
drawn for projecting pnints 9 a^ distant fcom 
the centre of the map hecnine parallel of the 
plane of projccdon. Such linns therefore con 
never touch the plane o-f projection on which 
the map i* to be drawn. 

£v^ It Tcquiccs a good deal of compntatlod and its 
coQitruction it difficult, except in the polar 
ease. 

To cDnitruct the Polar Gnomouic Fro^tion ehnou 
the scale an which [be map li tn be dia^n> With ihat 
scale ti the raditis. draw a ciicle. From chc centre of 
this circle^ siartiDg from the side of the polar axU, dmv 
radii at angles which ire < 0 mphwMti of those of the 
latitudes desired to be shown. Thiui^ if the latitudes to 
be abown arc lo\ 60® and Jo’ then the fadii wifi be 
drawn m the angles of id f ao\ In ', and 40"^ j all these 
angln being complementary to those of the latitudes. If 
desired^ the ndii can be dn^^q at ibc angles teprescDting 
the laticudei, hut the angles in this cok will have to be 
mcaaured from the side of the equator and not from the 
fide of the polar axis. 
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Prodticc ibe&e mdii to meet i. stiwght line demwo. 
urigmt lo the pole oii thli cieclc^ 

With thii pole AB the centre md the dJsttnce mAtked 
hy the produced tidli aa ndina, dttw aemi-circlea m fepre^ 
ie;nc the Utitudn, ^ 

From tWi ceftirc lay off the required locigiiudei ’with 
ihe help of a ptotnetor. 

Rub off the arSt circle Aod m Rdu end complete the 
cjrcUA of the projection^ 


■T 



Fig. ?i 

In Fig. 7o we seleei a scaIc of A/t£a,ooO|Ooo or i inch 
H eqttAl rooghJy to iftS foilet. On this bca!c the nd^A 








lurj 


of the c*fch wllJ he represeoted by about mch. 

5S^h fhii tftdjLii ihcfcfocc we desedbe the cifcJc QPft 
ftom the ccntfc O. We decide to show <jd the psojecdon 
the latititdei of 8o% 7o\ Ga% ind fo'- We drew eadu 
therefotc fmm O making with the polar the »tig1ei 
of to^ Jfl* mod 4o\ Now^ wc produce them to 
touch the tangent pUne TT' it A, C. eod D* With P 
ei the ceotfc and PA, PB. PC and PD fcapeciJ«Iy^ and 
T trlti draw (cmi-ciicScf repftfenting the latitudes of So®* 
7a** and 6ocic^ Fmm the centre P lif off the loogl^ 
tud« with the help of the protnecor taking cafe to 
tnaik the langoit line as the 9o'' East and West loogliudc 
• and the pctpcridicular (_PPMn the diagram) as the llo' 
axid o* {Giceowich) Longhudei. The completed projec¬ 
tion wtU appear ■» shown io Pig. 7a. 

The chief uie of the Gfiomonk Projection U to pro¬ 
duce TOpplcincn^ary charts for the Mercator Ptajecdon 
aailiog chart!. To facilitate tailing by the great circle 



routes^ the Go^emmcjiti of the United Siatcf of America 
Aad Great Bcttaln have pubiiihed Gnomonic Charii cover-^ 
lug in iinglc ibccta the North Atlaotlc* the South Atlaa* 
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tic, tbc Pacific, the North Pacific, the So^ith PadFic, and 
the Indian Ocean- 

Thc ptojectioA b also bdog CKd for the pkoi of 
harbouTA and polaf charts. 

The chartB of the sk^ thowing Htars are also prepared 
on thia pEojection. 

Owing to the great caetggetadan thii projecdoa Is 
seldom vsed for Atlas lOapr^ 

CDNlCaL PhOjeCTlOWS 

The conkal projeeilom Include some of the naois 
commonly med ptojcctiona. The popu]adt|r of this group 
of projections among carEograpberf is shown by ihc fact 
that the atlas maps ete drawn mostly on one or the other 
proji^cdon of this group. This popularity is dne not only 
to the simplicity of CLinstniction and tcUd'^e accuracy of 
the conical pro Sectionbur mho because a imp drawn,i on 
such projeciinns can be diTided ioeq BccElons which can be 
printed on diFfcrent pcagei of the alias. The imt^ortiifice 
of the conica! projections h jlliistraEr;l alati fay the fact that 
a prrtjecEion nf tb^s group has been chosen for the Inters 
national Afap (Setk 1/M) of the world. It must be remeut^ 
be red that the greatest delbcplty of selling a suiiablc 
projection Is in the mapping of the middle latlEudes, Ji is 
for chesc taiitudes that the coniail ptojectioEiSj as a groups 
ftEt the best. 

It IS important ro note here that moit of the conkil 
projections arc detemiined analyttcally sod therefore are 
not 'projections' in the itricE aensc of the n'ord^ The 
cEements of such projectinns are given by msiheinatical 
fcrmula rather chan by 'projcttlcn* or the shadow picture 
of the globe- 

The most important prc;i|ecdons of this clijf ate * 

(i) Simple Con lad projection i 

(iij Stmple Conical pmjeeden with two standard 
Pitillels ; 
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(iSi) BoDoe Ptojcctioft p- 

(W) Palyoonfc Projection : 

(it) ^Etson-Flamsteed or Sinujoldil Pzajccctan % 

(vj) LimbsfC Confarmai Conicil PfOjecrtbD ; 

(vO) Albfr» Projecdon* 

HiiFCli CONIC 41. PftOjtfCTION 
(ITiVA CH pjrallii^ 

In tbc iiuipie conical projcctiOQ the cone ii supposed 
to be vecdcally abo^e tbe pok.^ Tbe standard paiallcL 
maiki the part of ib^ along which the cone couebs 
It This projection h oever used Jn its true gcortictrjcal 
Dwbig IQ ihs un:Teq spaciog of die piEallcli zu the 
origiiul fonn. Tn pracrtcc^ the spacing of the parallels jg 
modibed mibcmadcalJj so that they Sire drawn evenly at 
lhc££ tfiic djjtanoci, 

prop^ of the simple conical projection aic 

(i) the mci'jdlaqf are gEraJght line* radiating from a 
point ; 

(lij the paralicli arc CQncentric curves drawn at true 
jnterrals determined matbeoiaticilLy; 

(iil) tbe scale li true ncily along i^c standttd paraUd. 
The scale jg greatly citggeratcdr however, as one 
awAy Tcom this erandatd paraikL Thifl 
is specially true care and west of tttf central 
mendian. North and south of the standard 
parallel the scale is rendered true because of 
modification by mathcaratical formula. 

(tv} thi ares is shown correctly anJy in a oarmw strip 
alncLg the anndard pafalld. This pcojeccioa h 
aoE therefore an eqya) ara projection. 

(vj OwJog to the change of scale, the projectioa h 
djo not a coornruial projcetiooi 

tonitmctfoo of this profeetkci ia alrnple. The 
gtaphicaJ method desetib^d here gives an appraaioiatcZy 
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»cciiTAte proicciicjD. Tb* clrde dtmun here givw the 
meMurctneot* for ipfljCiDg the miridiBDi nod the pimlkJiu 
To CDOttnici the ptojecfioOt dcBcrlbe m dfclc on the 
tequired ncile l/lfiO rmtljon which give* a radlui of 

1-66 inch). Select the itandiid panUcIf say 30* N. 

In the following diagram, the dfcle EPQ rtprefcots the 
globe, F the ptik* and EOQ the equator- Ar the eenire 
O roahe ao an^e of W by the ndins OD. D marb the 
pnint where ihe »uodaid parallel crosses the circle. At 
the point D draw a tangent P' D zncciiog the polij: muin 

P 


Fig. 73 

produced ti V. Mark off ou the dtete as^showfi^ the radh^ 
OA fixing the Internal at which the parallcli are to be 
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thnwa on tte pfoicctloa. With QA” m radius mud O ■£ 
ctniK deicHbc m i«ni-circle cutting OD in Fioeh b drmui* 
* line pmrmllcl to ib^ ct|iiitor to meet tbe poimt amis In m* 
Then mb ii tbt TnnjiudDeat fnf dividing chc ttADclird 
^ralkl for dtmtiriag the Icmgltud^i on the projectjoei^ 
Kowp draw BO (u in Fig. 74 B) to icprtsent the ceotnd 



(B) 

Fig. 74 Scale ; 1 inth= 5 CM )0 mi lei 

mridlw Then, with B the cemre ^ad W D mi fadius 
draw Uie atmodard pmralld of 30* ai a cutting the 

central mcri^n in i Take the distance QA mod mark 
with Jt equidiitane polnta above lod below d oo the ceotrtl 
jncridimD, 

With B 11 tlie centre* u before, ind redii Be. Bf, Bg 
nnd Bh drew tbe other piulleli on both lidcs of the ttao- 
<Urd pifilleJ. 
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take the distance ab from Lbc circle and divide ibe 
smndicd parilleL Through these polati of dlviiioDp drav 
Tnexjdians us straight lloci converging ort Thia com¬ 
pleted the ptojectiOD as sbo^arn fn the diagram t 74 B) above. 

The chief use of rhii projection ia for miking map* of 
small areas ^ith Uttle latitudinal caicot ; like 
Denmark^ Poland aod Eire (Ireland)* 

iiMFi£ rxjNidAt, majECTCOKS 

(Wilk tn ifaadirdpwalii/i} 

ThU ia a fnrthei: improvement on the simple conical 
projection vith one standard piratlcl ool^i The improve- 
ment lies jn selecting two standard parallels far dlviiion 
true in scatc. It enahln a wider extent of latitade to be 
shown in this and removes thetcfore the main 

handicap of the simple conical projeciion with one standard 
paratleJi which suits only the narrow e^t-nt of latitude. 

The properties of rhia projection ate practically the 
lame ai of tbe simple coniral piojeciinn wiiii one standard 
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pflimllcL But civitig to the selection of two arin^Bid 
p Ami Ida j there ii m gftiTtf itBouat of accumey iti lbs* 
profectioup Tht* projection h iameliincs called the ‘Sccint 
Conic Proicctiotl% bccAase to get two acintliird patatlelg the 
cone of ptojectiGii lias to he j^uppewed cut ^nto the globe 
niihet xbau covei iti Hietciai. hcweifer^ i icpamtc botdi 
conic prnjcction which i$ cncifelf dlffetcot irom this pro- 
jection. 

The mai n problem in rolled In the coD’^truction of this 
prnjectloo h to hod the ridii of the two stindaxd farallelf. 
The roil of the conitmction ii slukdir to that of the stPipIc 
conicil projeetJon. 

Describe i circle to rcpreicnt the globe oft the tequir^ 
fcalc as shown in the Fdlowiog diagwuiH. Draw tm 
rouitot QQ' and the axii OP* Sdret the standard parallel#* 
40'“ and 7C*. Draw radii OT and OS to matfc oo the elrtk 
the poiiiiions of the irandard paialScls^ 40 '* and 70^. reJ- 
pcctively^ Draw alto OR to mari the angle of the inlctcali 
■ t whkh tl^ parallels are to he shown* 

^th QR 15 ndiiu ted O as the cenfre, descrlhc a scrub 
cliclci Where this iemi-dide cut* OS aod OT+ the 
of the itaodifd pariilleU^ from there drop perpcfidiculam ab 
and cd to the ails OP, The di^raocei ab and cd give the 



Fig. 76 Scale : 1 int:h^4000 milcf 
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»piciaj»<« nf ihe nwiidiioi it tht sttoH*fd {»ialkl» of 
Aod 71^ [CijKcrivelf, 

Now» ta find tte *idii of the inndpid parailds, 40' aM 
70" make o»e of the»e ipieiogs- Dfiw p ittaigbl tine AB. 
Divide it Into »ectioi» eqiul lo QB. ■» in P<g' 

C end E on this line erect pcrpcndinibr* CC ^nd 
equal to cd and eb, ipftcingi re*peciivety for 70* and 40 
obtained fiom the cticle in Fig. 74 on * ptevtou* page. 
Tliroogh the poinu E’ and C dmu; a fUPighi line 
ing ii to trtfet AB in A. A .'f™ 

and AEgivc ibe radii of the itaadard paialkli 7Ci* and 40 

*^^ha diffeRiicc between the atandjrd patalkla if 
which H repreicatEd tefe by ih' distance Cfi on the itraight 
line AB. We have decided trs show the parallels at tbe 
interval of IS', The distance CE will thtrefow^ divided 
iaio two cqml parts. An eqvi*l diiiancc will be mui^u 
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C tnd b=[ow Thuai AB, AD, iiod AF gi^c the 

ndii of thr mber pirASkls to bfi *howfi on tbe pcojficdDii. 

We caa now draw thi pmlKison, 9.^ shown iti the dji- 
gtfm 16-C above ^ith F M She Mirt for dziwmg the 
pvraliclB- itie ttberidiaas » itraigbl Ehtoogh the 

pointA of division on the standud pirajkls. 

The standArd pataJlelfl ihDuEd be ja selected is to cover 
twti-thitds of the height of the cLAp^ This g^ive^ the best 
cesnlts. 

This pro]nrcjon U nrithst in equl-irea projecdoa nor 
entiielf orthnmorphic. it ho^^ever, good fot drawing 
the at Us maps of Europe^ Russia^ and SoiiidiosvhLj cie, 
AiU is too hig for it. 

Fig. 77 gives tbi* projeettoo for India, 

i3>rNiL nuajEcnoj^* 

The Bonne Piojectfon owe^ its ninac to Its antbor a 
F reocb cartographerp Rigobert Botint (1727-1795). The 
nuin painc* in whteb iz dilfcrs trom the conical pro|ccEiDDl 

flesctibed above are ;— 

(e) standard meiidiin CccntnL meridian}^ divided 
Erne to scAle^ and 

(^J aji paralleU divided tmly' like tbr standard paralht. 
The cflst-wesE esag^ecation of the scale coincaon 
EO the above conicai projectiona is thm removed 
to some extent. 

The Bonne Pmion bjsb-en Very poptilir^ cspccraHy 
in France^ chiefly bcemise at the advantage of its being an 
cquil-arcA projection. It bos, however^ uIko from grace 
recendy in Franccj owing to the great distoriioo^ towards 
the Dmtgjm of rh= mapi Oa accouac of ihti distortioni 
distances mcisurcd near the mirgins of the map are not 
iixntaic^ This jnaccacac^ of distirttcs was the ciase of 
great inronvenjoicc daring the war of L!^ 14-Id in mrliuty 
upctatlons- It ia toeing replaced in France hf tbe Eambcrt 
equal^arci projection. 


• Fraacranced'BONEVanf Bjnt. 
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Thi propcrtici of this proJectSon are s 

(i) It his a laieel central TH^rldUo ariJ a ftelected 
standard parallel^ hitb divided true tti scale. 

(li) panlkh aw cunceatrlc curved at (ttie dji- 
tanccj and divided for mcfidlifis true to scak- 

(hi) Etcepe the ccocra] tneridiati, which N atriight lU' 
the meridlaai are curves ; the curvature incrcjw- 
Lug co^'acds the margins of the tuap, * 

(ivl Every Smiit quidraaglc id rbia^ pro|setion has 
both its base and heigbi true ro scale, TTie pro¬ 
ject rod Is tuerefore equal-area project ion 

(v) As the par I lick and the m^ridisTn id this pro- 
jeciioii do not cut at right angles it k not a 
eoof JimiJ projeetjodr Shspes arc accurate orilj^ 
atcpfig tbe Centra] mcrldiaia. 

The codstniciiQd of tbr Sadie Frojeetion is very simi¬ 
lar to f hit of the rw^ conical Peojectinns tlescribed above. 

Desettbi a circle □□ the scale teketed. Dfa-af the 
cqiiacor» QCJ" as in Fig. 7i and dra^v tbe isfis OP' produc¬ 
ing It to P^. 

Select the standard parallel^ say 43^N Drm^ the mdlus 
OC to nurk its poaition on the citclt at C. From C draw 
the tangent to meet OF produced in P\ Thcd P'C givea 
the radius of tlie standard parallel of 45*N* 

Mark on the circle the pmicions of the olbEt juraHeU 
by ibe radii OA^ OD and OE- From A, Bj D iod 
E draw lines parallel to ihc cquiiot to meet the a^di OP- 

Mark the lengths of these pirilleEs along the cquitor 
respectively as Oa, Ob. Oc, Od and Oe- Tben the sect ions 
ab cdp de and eo givj the dlvislnoa for the 7i*. 60% 
45*p 30* and 15'^ paraiklf leapcatvelyH 


MAPS 



Fig. 7S 

With th* msisuteoHJiu fhui obtiirtcd^ cJaw tbc projcc- 
tioD as shown Jn Pjg. 79. Dra«^ aitnfghc Hoe ta EKpmsrot 
the central ntcHdUa. OTih ofl ibis line m the centre nod 
P'Q the tmgeiii on the cEielcp m the mdhu dt*w the ^tind- 
ird pirmlle] of 45*- Now, divide the central meridlaOp 
both above lad bdow tbc souidard para kl, into parts 
equal to tbe diat*Tice QA on chc clrek* With F as the 
centre draw pinitets through these points of dtvJstoOi 
TbcDj divide each parallel accordiog 10 the dl^panc:^ oliiald- 
ed along the equator * ab^ be, etc. lo Fig^ 78 ibove, 
Toro ugh tone poiott of dlvifU>os on the patsllcli draw 
curvet 10 fepcefmt meridiins^ 

It will be noted that the cofsature of the piifiH=l4 on 
tbis projectioQ will be deieriuincd largely by the staodatd 
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P 



Pig. 7» [Sttlci t Idch^MSO mnesl 


pkr»llei Belccted. The cutvatortt ir gicatec if t highm 
latitude ii teiccicti is ttan^isti pnallel than ifi low** 
iRtitcfk ii ftp selected^ 

The Bonne Pfojcrtttm it good fof my extent of 
and most tbttefore waps uf TruiS'CondnentiJ 

Railways, like the Tntns-Sibettii Rulviy. 


ft Is lued tdostly foriilii mops of coootwe*. 
for those which ire lufficienily cottipict to .void diitortioo 
at cornefi- Mips of Eufopc, Aiii, ind Austtilii etc., «c 
intde oo this ptojecilon fof iiliiei. But on acruunt of it* 
gt«i extent Asia it not well shown on th't ptolcciion. 


The Bonne ptoieetloo hst also been uf<d for turvey 
Bi>ps of imill in SeotUnd *nd Ijcfcad, Belgluni, 

Hollind md Swiizcrlnnd nUo me the this projection for 


•uivcy maps. 
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The following gives 8i Bonne Profcctloa 



pig* 80 [Scftk ; 1 inch =1060 tntki] 

SAMiON-FLAMSTliEO OR SINUSOID.AL PKO- 
JECnON 

The pcoj^edofi m^kcs osc of sine curved which are Uko 
the rising aad CiUing curves of waves, lu names Sjausal- 
dap iu dedved from this fact. The projectiou however* 
pnpulfefiy kaown as Saoson-Flflmsteed ProjettlDa after th€ 
name of Jt« tutbotj Sanson, a Frendi Cortoiupher. and 
plimitccd^ the British Astronomcr Royolj who used ibis 
projccdoa very often foe his sfae maps. 

This if a Bwtff Pr^'mhrn wi/k tki mi 

jiamJarti p^FwUii. It was noted In tJbe ease of the Bonne 
projection that tbe curvature of ihe pualkls was drtcttnjiied 
by tbe sticdard paralleL. In this ptc^cdon the itandard 
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the eqtiACPTp being i ittulght Itne a]l other pifftlkla 
mrc therefore 5ermight Um. The tufirldUoa, as in 

the case of the BaQne Ptojecfion are cnrvxfl. It there¬ 
fore not correct to ^ay that it is n *aiQdiEed form* of the 
Bonne Pro'faction . All the tneridjafis m this projection 
converge at the poks tn a map of the wcirld^ The inter- 
^tctiDDs of the pantllcls w{Eh the meridiaiif depart iaerrei^ 
singly froiTi the right angles u the dijtance from the centul 
meridian jBCceasef, 

With the differcfiire of the parallclfp as no led above, all 
the pmpertics of thk projection arc ihose mcnEjofied in 
connection with the Bonne Fi;Q|ecrioru 



The corutmetiDn \t alio simllaf. The cnly point of 
iTtipoftancc il thar the ccnitlL mcrldtaa here ij half the 
length of the cqiiatof. The central tneridian and the equa¬ 
tor arc divided riuc to scale by the Icngch of the arc for the 
interval in degrees mi which tht patalleb arc to be drawn. 
The parallel ate dmded irtic to scale accoiding to the 
method shown in the case of Bonne Proiectlofl, 

The SafiiQO-FkJTtaiccd Projectipfl U best suited for iccij 
near the equator, provided they do ont have a very great 
north-sonth or eait-vcir eatenr. Thuip Africa and South 
America can ben be shown on this pri jccrlaHi It h not 














HAPS 


i4i 

suited (ot map* af Asii ot AuauaUs, bceftuifi of tiicir gE«f*E 
dift^Dce from the et|UJtar atid m wide east-wtit streteh.. 

PQLTCONtC PaOJfiCTlOS 

The PoIyconJc Projection wia dc vised hy an Airicdcan, 
FcrdJnand Hisslcfi the iiist aupcdatcadcoi of the U, S* 
cQMt aod GfiOiletiC Sutvey, It ii a link butwceo the 'sejea- 
tific^ and ibe *coavciJlionar projectiouft. Its principle ii 
baaed on the ajicmblagei one over the other* of a oumber 
uf hollow cooss. These troceB give the parailcU, which 
have ■ separate ujigent toccung the polar , pawl- 
lei has therefore a separate cch-iw of its ow^n. The pro jec- 
tioii 13 pracilcilly used ho wevefi coniBLderably modihed 
from the ihOTc priociplc bf tuathecn ideal tibki* 

The properties of this projcciioo art; generally those 
expected ta i conical projccuofip These propettiei are :— 

(tj The psnllels ^e curves ; but unlike other coni- 
csJ praiectiocUf they uc oot cooceniric- 

m) Tbe mgri diflfij j, except the ccntcal mcridiio* are 
curves* as in Eonn^ PfojccuoA« 

(iiij h h neither a coofomial nor equal-iiefl pro- 
• fccuoiL. Netr ibc central mcridun* however* 

It bjut the cbsractcrisiJC of both. Within a 
dutflccc of 560 miles from the ceatral mcrldisii. 
the errnr in acsle at *ny point on the map is 
only mbaut !•* 

(ivj Tbc (Ustartion in scale tncreajcs rapidly *t the 
miTgios of the ntip- 

The conitiucuoa of this proiecdoit is aimilar partly 
to the Simple Conidl pm ieedon and partly to the Eonne 
Prnjcctiofi- 

Describe a drde (Fig. Si) on the selected scsk- Pro¬ 
ceed ai in the case m the cotiicil proicetiooii dcsciibcil 


MAP ^JflCYlOMS 





Fig. S2 

ab.>vc^ to get the mGASuTemrAt.9 fow dirldipg the eentfiT 
m^iidtin tod the panlkU. Draw ti agent* from the paint* 
Apreicotlng the vtrloe* petal kla oa ihe circle 10 meet the 
pokt tatl$ prodaced to get the mdtl of the perellels^ 

Thca dnw the ptoje^ioc, as thowain Fig. 81 he?liig 
the centtil cnetidiAd OP end dividiiig it by the dlstucc CQ 
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'iMj %ht cJfck^ Tbrougb ihc polats of ^Jividoji m obtulocd 
curvetj to rtpreacni ih^ pKnllcls^ ^<tJi D, tfid F 
on the cciiml mctidlin t« crctics And BB\ CC 
» mdii. For detcrminlDg the poittloa of Di Et and F, 
It ii conveokni to take ihc Irogih of ihe rmdiBS of the 
puAlleJ on the frofopMiee. Place ooe kg of the compasses 
on the poiot of divisiDjiDfi the erntra] mciidijii repiesentiog 
tbc intersection of the parmllel and then note how far the 
other kg goes towards P, Fix Ihc metal kg (hcfe sod draw 
the curre thtoogh the dl?kJoa point with tbc pencil leg. 

Then divide the curves representing ihe parallels of 
ftO'p 4£* and 30 on the projeetjon by aa\ bb\ ard oc* 
respectively. Joio the poloti of divisloa by cuttes to show 
the meridiios^ 
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The chief use of this projection is lo ™ps 

snull ims oocessicated by topogrtphical sufTeys- Tbo 
grcAEcit advanCige of ihJs projection for thia MCpoM lies 
In the fact tliat 9>cpanice wheels miiy bcplonec jndepeuoefltly* 
inth tbc hdp of tablcii. A large number of these sbeeis 

cap bt jollied together afletTpardsp thus, *■ map of 

a large area witboot niach cicor. For each sheet thus 
plotted rbe scale ertrr fa only about 1/1300. The ease of 
construction il another advantage of this projetiion. 

There ja, however, i Urn it to the cumber of Bhccia that 
CM be iojofid together. U is to be noied that only those 
sheets can be loiucd together which have the sam* entm 
nKtidfac^ In other wordsp the cist-wcsi jDining of tbe 
sheets is not perfect. Ocdicaiily, more than ftiM neighbour¬ 
ing ahceti taanDl he foiued together satis fictordy. Thrs 
is shown below ; — 



The Biojeetioa it not tuited foe large areu if the 
loQgitudiiul enteni it greii. In fc« thU projasifKi u good 
only fo* widt end nofftw /teji/trdi'W eatent. 

The impoitmee of the Polymoic Projeetjon ia eohioeed 
by the fiGl that * tnodified form of it hat been iicleited for 
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diiwing the Idle rEUtionil Mip of the Watldi The laodiika- 
tion has been dcviicd by LAlktaiand* 

Id this modification the lOp sod boltoni paraJJcli of ea(^ 
sheet ate dtavn fiom ublcs, but they arc m 
These WD pataijcls sic thtia divkled ttofi to scale^ is Id the 
Potfconie Pioiecciodi The pciiots oF dlviiion tre eonaeeted: 
by lttt€s which rcprcBcnl the mcridJsni* Aocther 

modtScatlod it ihst the ccotnl metJdim It not divided true 
to scale* hut it b ihe two meridians 2^ to the east and 2P to 
the west of me Ccntrsl. meiidtan of each sheet that are 
divided tnily* The scale aloRg the central mefidlan Ja 
thenfatc slightly reduced. But by dividing iw mecidiaos 
true to fctk on each ibect the modification distributes the 
actlc ertotv. 

The cbief advanisges of the modified form of the 
Poly 130nk Projection therefore arc 

(a) the fittiDg together of a number of adjoining 
sheets I owing to having itfaight meridians ; 
dhmburion of scale error, owing tn luring two 
meridians divided truly. 

la order to dnw the Inlexoilional hfap PtojEcdon, bras 
sclccr an area not more thm fjur degrcca in latitude and 
not more than ti3c degrect in Ldngimdtnml eitcol+ 
draw a sakahic line lo icrvc as the Ceottil 
Divide thk Central Meridian ruio foor eqm! part* of^ t7 4 
inches cacb, if the area la within 4 ?t degt«s onatlnidc, 
(See table bdow]. At each point draw a straight line 
perpendicoUr to the Central M^idiau snd ealcndingto both 
Aides of It. This line wiU serve as 9 Uiitiide Divide the 
lop sod the bottom straight I Inti into six p»tt3. according 
to akulitions given in Tabic B beJow. Jo*o the cofces- 
ponding painiB of dbisioo of tbe cop and the bottom 
psnlkla by straight lines* Tbenp mark olf above the proper 
poiotB the dutanee (Table C below) by which the vtfious 
perallela curve. Now draw frtiooth curves through aU tueb 
points well as the points wheic tbcie la no ciirvatuie* 
The projection is now complete. 

It will be seep from Tabic C below ti ai tbete Is no 
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currAtuTc foe the fine laagitude od both Sidei of tbe 
Centiil MectditniAd foi iretii estending to 16* N. bdi 3 
16* S. of the Equitor. 

The coiutnictjaD !• ibovti in iigiuH gh'eo below* the 
Kste being rediwed to tuit ibe the of the pige 


48 N 

47 ^ 

46‘N 

45 *N 





4a* 






47* 



I * 



46* 



1 



45' 

44* 




48 ^ 


47*N 


48 N 


45*bl 

44*N 


0* Te 2'Z 3*£ 4*E S'E 6’E 
Rg. 85. Iiitetn»tiflisil MBpPtojtCfioD for Brittin. 


i.w I.W iji ija 9J0 *j» 1.W 




J-? 


















__J 

1 _ 




ijm J± ^ 


Fig. 86. laterdtUoiuI htkp Ptojedion for the PuDjeb. 
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It ji conveoient to mmk« ■ plinc icttle of miles oti tbe 
icile selected for the mip projecuon fiiti of *IL Thit scilc 
of milcB helps ia talcing off the mcasuremcotf. The method 
of making such m scik hat been described on page 57. 

A 


IjMgfi i* tMtktt tf tath ttetiem of f»tr dtmu tf 
t MfUmA ioimottJfor tkt JnUniMthnal 


Lat-hijde 

^ CortECEEd leegEb 

“8^-^ M -M-t" d**™ 

17'4 inebn 

nch leoiod 


4fl*—dcgieei 

17-5 imhet 




TAmJ& B 


Ltostktftofh of I** tkft* mifidiioi jrom tht 

Coicototid ia iathi for tk* Top and /*# Boflom 
PmlUt g* tkt fmltrinttioooi Prsjtrtiiia. 


Lftdtiid; 

an degfKi) 


Ungftuac Ico^b In kw^ finm Centrai Mctiduii 
t degtee 


0 

4 

% 

12 

t« 

20 

24 

2H 

31 

36 

40 

44 

4 B 

51 

56 

60 


2 dcgrtitii 


3 dcgfcet 


4 5 

0*6 

130 

4’3 

8-6 

13-0 

4-2 

85 

13-8 

4^2 

B'5 


4 1 

B3 

12S 

4*0 

8*t 

12-2 

3^ 

70 

lli) 

30 

76 

ll'S 

36 

73 

11-0 

3’3 

70 

10*5 

3 3 

6'6 

0-9 

3-1 

6^1 

9 3 

2^7 

1 5*8 

87 

2-6 

5 3 

e-0 

2'4 

4 8 

'*■2 

2*1 

43 

6'5 
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Carv^iMr* ttf LMUmbmt Lmtitmltf W hitii tidtt »f tkt 
CfttnlMtriJiAit iit Millimeters 


Lfllirndc 

1 dcgtice 

2 

3dcetM 

n 

16 

10 

24 

26 

32 

26 

AQ 

44 


r 

1 

'1 

1"S 

1-5 

2 

2 

2 

1 

t 

2. 

2 

5 

3-5 

4 

4 

4 

A 



2 

4 

52 

56 

60 


2 

2 

1 

4 

4 

3 8 


TtWe A. B Had C hseebem adopted Bom Efettttnu of 

- nap Ptajeeiino U Deeti Mid AdiiH** 


CtUWPItJCAJs PUOJECTfOKS 

Tbc CTlindtical projections iie slmtlw lo th« conial 
proiections in ihtt tbe Ui« ot pmjixtian i* th* same ; ^ 
ftlobc being projected on a developabls .*“*«■ As m tht 
liueQftbe eonical projections, the ^Imdneri 
•le *1*0 coniidershly modified by tabl« before 

being used. Tb«e are n number of pwjwtioiis m»»a 
ckisf bur with one mtceptioli, they Me seldom Died. This 
eaception is tbe Mercator’i Projscdoii. 

UmQATO% fROjECTlON* 

The Mcicaioi Projeetlon derives it» n*rti« from the 
Bfsamed name of Gerhard Kraemer, a Flemish cattograpber. 


*Tlihii ■liobtHJWBSi eylindrics! OiibomOtphic Pra]eeik>e, 
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The pmjcctJOQv iq U however, ibe result of 

the iTiodt£cAtioq by Edward Untight of the Uoiversity of 
Cimbridge^ Tbfs project ion is oF great practioU value jfl 
qivigatiopt because the hcarihg or direcdon to be followed 
by the ships bciweea an? two poiqn can be shown on tbii 
projectioo simply by d tawing a straight Hoe condeotin^ 
those points. This line of bearings or the Rhomb lint* 
or lasDdrorBe can be easily followed by the ship with 
the help of the compi^s^ It ji this property of the 
Mercator projection which is icipoflijbfe fi>£ its gie»r 
popqlarity. 

The proper! fes of ibis pitjjmioo arc t— 

Ci) The meddiins and the parallels are shown by 
parallel slrafghi tines, cucijqg each other at 
right anglei. 

(ii) The et^acor is shown a^ a straight line drawn 
true to scale* 

(iii) The meridians arc spaced 

(It) The parallels ate spaced with a view 

to halaqce the tiiftonioo brought about by 
having stcaighr meridiaqa jnstCKd of curves as 
On a globe, 

(vj AJI bearingt or JoiodroiTkes on this projection 
art shown by uraight lincSd Hiii h due to 
the combination of the following two fea¬ 
tures 

(tf) Balancing of scale btich along the oieridJafis 
■nd the parallels, and 

(k) The toeridiins and the paralkls cut at right 
angles. 

(vi) The projection b conformalp and thcfefofc 
the shapes on the tmp are corretiH In higher 
latitudes, however^ where the ez9ggcraiian in 
scale b coDsiderablet the shapes anc greatly 

• Rtiiffib b in m wod coeiDuiB Cbmpsii 


MAP MLOjfiCTlOKS 


ill 


though not distorEcd, It mutt be 
noted ihti confoimaUty in thU prolccdon 
tpplies only to poinia md oot to large 
foi tKe scale changci coosdntlj, 

■(tti) Att^ *K not coffccrly shown on this ptojec- 
tioci owing lo the constantly chifigiag Km!c. 
Along the equator, which ia ttuly icp*E:aciited. 
however, both ateaa aad ibapcs w coifccc. 

<Tllil The polar mxcu flic greatly distorted* ia 

pole U ah^wn bj a straight line equal tn the 
equator and not by a point is on th* glnb^ 
Owing to the mrlrcd caaggcialjon of tcale 
near the poles, this projection seldom catends 
heyond 85-. North Of Soalh of the equator. 
An idea of the esagBcndon of the scale In the 
l-igher latitudes tan be bad by the fact that 
the areas arc magnihed about Gftecn timei on 
ihe 75th and about thirty- three time* oti the 
eOth parallel, Ii i* on account of this Citg- 
gent ion that on this pEfjJcction Greenland 
appears to be greater than South America, 
though actnahy it ti only about one-ninth* 

a%\ The cardinal pointa, tnotrfi, anuthp cast and 
II westb always point the Sitne way and realign 

pifilltcL tu the botEkii of the map, 1 pi& 
property is of great import for mcteosological 
chart*. 

♦^^RcBardlcs of the frequent cddciiro oftbeuieofe 
Mercator for a map of the wnild, the defecia are after lU, 
gTtaicit in the polar itgiom* Gencfally out intc^ti m 
centred between 65“*M* and SS* south latitude, md it i6 fn 
chU belt that othet projectiotu present even g™«t dlfhcnl- 
ttes when the world is mapped in one codtitiuoos a|^et« 
\Vhco continuity aod IlfIcntatipn as to cudinal directjoni 







Ul 

AK djr&Lred In thii vide expaiuff of the earth’s surfiict^ the 
Mercator pro|cction prm'idiis iheic pta^ttks And 

avoid i the discoDtinuitic^ oc breach nf order] f arraDgement 
stcii in the other world miipj. lo respect id Coding ao 
ci^ual area proj^criori Adapted to a strict! jr continuous iiuip 
ot the worldj no ^ausiactoiy iolurlon has yet bee a oiJered-" 

Aa has been mcniiod^d i^bove, ih= grcaicftt mcrir of 
Mercator Proicctiou is that itraight lines do it are Ijnca 
of tiftttittiiti dtnfii&tt ^Rliucnh ]iE£s]i« On no other map pfo^ 
jeodoo are the ^rraiglit lines the rhumb lines, Thia fact 
baa greatly increased the popularity of Mercaiot Projeztioa 
for air navigaiido^ Tp ipprcciire this superiority of 
MerciCOf^s over other projectLoas tt must be realised that 
the actual earth's surface ii a c^rrui surface on nhiiih the 
direciiGi] to aay point changes conscaciEly^ This consHLariy 
changing direction be twee o two points is ihowo bf a 
rhumb Line, which ja a carved line» aod appeati ai curved 
line on map pcojcitttoas othLr tliaa the Mercator's, On the 
Surface of the earth if we take a sight on lomc dlstacit 
objeOi lay a wireless tower, the sight-line followed on the 
earrn s sutfoce wiU noi biVc a constant dlfcciloo, unless it 
ij along a meildjau or along the equator. For it will put 
intersect each iuceeasive mcrfilflii at the same angle The 
aight-line fepresenn only an sarfmuth—the initial logle at 
the point of origin. If one follows the light^linc to reach 
the sighted object^ one wnuld have m change dir^zetiona 
conitanrly. This would make it Impcifsjble tc teach the 
dcitinacipa. The sight-Ijnc and the path to be followed to 
reach the destJuadoa arc two diCrteo- things^ The solution 
ii given by th^ Mercator Pto[cctto[i by using only a 
line from the point pf sight to the destiaation. 
The siEiJghcrdgc line hai only one dirceiiou and indicates 
ail the pomes through which the path m the dcsdaiSioti will 
pais. Tbis advaaugc of Mtrcat r r^s ariaes oat of the simple 
geom-rerital pntiidplc* that a fransvetssl line cutting parallel 
lines mitres all corcespojadfng angle A eqasL 

The distance given by tbe rhumb line navigatiun ber- 
weeo two pomes is not the shortest^ ao that the gtraight 
line rente given by Mercator is slightly longer than the 


UAT rmOJECTtONS 


IJJ 

shartest r<iute m 3 gf^en by the Gtut Qfck fouie^ But ihs 
differsDcz h not Th^ Gr«i Circle rotife distance 

bctvccn New York and Sm Friaciico and the rhumb line 
route distiEice. used by the &ir line5^ between them 15 only 
about 3Q miles shorter. The Mercatot route if therefore 
general]j fqTlowed. 

This projection is construrted with the belp R table 
and ja [berefore simple. Draw a strat^ht line EQ [3 
Inchef lon^) to rep merit the ef^uator on the fcak selectccL 
Diaide EQ into twe]ire equal parti to show the m^ridiio 
internal of 30** (any other loterra] may be selected)^ Draw 
PP' at right angles to EQ to repfesear the centcal meridiao. 
Divide the ceniril meridian according to the Bible given 
(coinmo 3|- Through the points of divuion on the central 
meridiaii draw parilJtU ci^ual to the equator. Theo^ through 
the division on th= equator draw straight Lioes at right 
angles to it to ri^preseni the meritUaas. The network of 
the projfsctlnn tsthnf Complete. 



Fig. 87 [Equatorial Scale : 1/500,000,0001 
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Ths tiiictdCci fof 10* intcmli i^a ciLcuIttcd (tom 
the tible bj cnukiplyLag the nifos :— 


^ABLE D 


DepfIM 

Latitude 

DUtances 

j Distimces when 
, R it 1-5' 

10* 

‘17xR 

i 

i 25'' 

20* 

' '35 xR 

'5' 


■5+xR 

•8' 

40» 

■T*xR 

ir 

50* , 

lUlxR 

l-S' 

’ 

I'ilxR 

IT 

70- 

1 73XR 

2-6' 

8C« 

2'43KR 

3-6' 

BS- 

SUxR 

4'7' 


(Ffam Garnett s A Litti<: Book nn Map Projccdons, 
page 65). 

The chief U4c of this proiciitloo in foe making sailing 
charts. 

The world mapi m atUica and wall maps are mho 

thii projeciion. Ths tnap showing dircctlonB of winds, 
ocean enrrenta^ and sailing tontea are all pfepafed on it- 

The Mcicaior Projection ha* aUo been osed fot making 
a Hydrognphic Map of the World (in 24 sheets) on the 
fecommctidatioa of the cominiitee reapooiible for the m*P“ 
ping (if the ocean bed* 

This projection cannot be used fot comparuon of ateas 
of mcaaiifcmcnt of dlitances, cKcpt along the equator, 

C0NVRHflCii.iL PUOJECTIOPI 

There arc a large numbef of piojectiani that produce a 
uiisfaccory network of roeridjaas and parallek cntlftly by 
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aiulvticil meihiDds rmher than by tcmov^iag (he defew the 
aocalled ‘ihadow pTotectiona*. The Moll weide and ibe 

belt prtiiectioaa at* the mon pppnUi of sueib pfO]caIo(», 
TliC coni trkictioo of these projectioft^ ii done bj toe help 

of tibles* 

MDI-l-WeiUV FROJJiCIlOPJ 

Tb.ii pfolcctioo owes it* nAtiie to Jt* atiElior,i B- 

Mallwejcf^ m. Geunm cartoBr*pbcr^ Th^lc *fc names 
in U 1 C foe tbii proiectioo also : as the -HoBiologripHic 
&roi«:iicin'of the ‘EUlptiwl ptojecdoo*. The populiTlty 

of thi* proiccijon ia mainly due to ies eqii*l-at«a character. 

This otojection c«i be easily recogniwd by Its ellipdcal 
bounaarya 

The properties of this projection arc 

{j) All the paialkts iff straight lines ind are 

/paciJ* 

(ii) All the meridians, cicept two, are ellipses p 

(iii) Tw ceotfil mcriclkti U a itra^ght line and Ji onJy 
bfliftbe length of the eqi^ator* The merldiAn 
of 9€* is 1 circle and bounds the hemisphere. 

(iv) The equator i» dlTided trot (O scale where aloae 
On this projerTion the scale Ji true* 1 he scale 
is exiggctated lEodg the Mralleb and some¬ 
what reduced along the oicrJdtaoa io the higher 
Ui i codes- 

fir) The nafftUels arc not true to anle. Those near 
the cqnator are a little a mailer, while those near 
the p^c* ate a IstUe targer than they are on the 
globe. This* how^ever, mikes up the variltion 
caused in the width between any two parillclu 
The projccijon therefofs Untunes an equaj-arei. 
projectiDCL 

(vij The diitoriion at the margtoi it coosiderable* but 
It Is lets than in the Santo n-Flamiiwl Ptojealoo* 






(Tji) TbcK II i grett dJalortion in shipCi Jo 

the equatorial and in ih* polar frglont. This is 
the greatest defect of this fifoJeciiOBp 

The coQstnicrtion tif the Mollwcidc Projection h imrher 
diffkuji^ oipin^ to drawing of ellipses. The noelhod js 
jhown in the faJ towing diagntm t — - 



Pig. SB [Scale : l;4SO.OOD,OOOJ 


Draw * circle EPQP with O as the centte, and 1-4 times 
the length of the radjtis given hj the iiiale. The circle so 
drawn itpreaenis the 90th im^ridian and encloses the hemis^ 
phere^ Draw the diaEnetet EQ of ihu circle. Produce it 
on both iidca to and E\ taking cate to mike QQ‘ and 
p.'PJ e^^u*i lo EQ. Then E" Q' li ihc cqnaror. AUo draw 
the polar axis PP to mpresenl the centra] meridian. 

Mark on this circle the points where the iurJous lautudes 
will intersect it* accotdlng lo the xnguJar nirMuicmenti 
given in the table below. 

Through theac pointi of iniciscctiofi draw? parallel to 
the equator to represeni the linei of latitude Extend rhese 
lines beyond the circle on both iidcs in such a way tbst 
Icogih outside the circle will be equal to the Icti^h Ln^lde 
ihc circle. 
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Hi ton fth the outrr ends of these Uoe* icpreficotioj;; 
latitudes draw the bnondJog ellipse* This eUJpse ia the 110^ 
murid [an. 

divide the equator and all other pinllels to it itito 
tbff dcsiicd number of equal parts tot drawing the meridians^ 
Through the correspimding poitits of diTiilon draw elliptic 
curves lo represent meridians^ 

Thii completes the pitsjecilon. 

The chief use of this prujeciion is Fof dotwlog maps 
shoiring diitributions which require equal-area prujection 
for purposes of compartson^ 

This pto)ection Is not popoiir in ihe United Sratfs of 
Amecicap as this coontij lies on the margins of the projee- 
tloo and is therefore greatly distDiicd in shape ibe 

Greeu’flricb meridian is taken sj the eenital mendiatu 
an]^ other meridian suitable for showing the United 
StitcKor America is taken a^ the centra! mrridiaiip Europe 
it gitatly distorted^ 

The following table gives the angular mcasuremfoti 
from the equator fur hnding out the points of intersection 
on the hemispherical circle 

TADiLB E 


Latitudes 
(In degreea) 

Angular Diitince 
(In degrees) 

10 

8 

20 

15-8 

30 

23-8 

40 

32- 

50 

40-5 

tiO 

49-5 

70 

1 595 

80 

! 71 


Through the points thus obtained on ihe cjroimrerencep 
ptnlfeU loihe cquitor ire dnwti. Poino fof dtiwuig 











tbm pAnitkIs coiy ji]io btf obtuiacd hy dividing ibc polir 
Min of the hfiqitphcfitEL circls accorijiog to the folloTiDg 
ublc s— 


TA1L£ F 


Latitudes 

(Degrees) 

Distances from rhe equator 

1C* 

1 'llxRaditif 

2C* 

1 27 X 

5G- 

' -40X .. 


, -53 X „ 

SC* 

*65 X ,► 

dC- 

' -76 X 

7C* 

*86 X « 

ac* 

*Wx .. 

9C- 

1*00 X n 


TRIG NOMETRIC A L GONSTIilJGTTON 


{O-MLTf FOfc THD^K inter*! iTlID\ 

The iiiTCGtJon of map profeetiaQa It prinurilf due to 
mtthcoiauca. The mra^urernents of the co-ordiiuites tfc 
obtaJoed correctly ihereforc by mathe^urjctl cal oik- 
tioctSi The meamcemciics obtiioed by graphic metbod aite 
only apptojdmtce. Howeverp. the difFflredce bclwcen the 
iticasurcmcDfi ohcajjQcd by chefe drfferciit tnethods ji io 
smtll, Kpeeiatly in siot!l tcikti that for nia,p-making toy 
of the two methods may he usedp The focmtila that arc 
used in iratbcmatica for cootiructing map projcctionn have 
been derived mainly with the help of ttignometry. The 
mathematiciim thcr^ote trie* to prorff by reference to 
tfignometryj that these formulae etc corieirt. He gi™ the 
whole proeetj^ step by step. The geognpherV btisinesJ 
i* only to these fottnaiae fo worting nut the viriau* 
tntaJu re men Is thal he will need for drawing the network 
ofJongitijdef and latitude*. These mAtbcnianoal formulae 
ate most convenient for large stales io which the ilie of 
the circle reprcscnimg the reduced earth la too Ittgefoi 
niiog the giapJiic method. 











AtAF PRQjECTlfSm 


iff 

Amoog the mtm unpoittat piDjcctlon^ m use mcc the 
wjoiu fciodi of cook ptojccxioni. The mithcmitiu! 
ibrznuJi for chess projections fs used to find * 

(i) the ndius of the szaiacUxd pjtnJld^ 

(ii) the spud iig5 iJoog that parajk] aod alon^ the 

ccatral tnerldjtn. 

The qf niAthcmiticat ublcs if ccDcsfafy ia fiading 
these things. 

Statpk Conic (with oaeStd. Pat^J 

The formula for thU prtikcrioa to had the ladiui of the 
Standstd FiciUel It i — 

RCOT LAT* 

The formala for finding the ipacings along the Suedird 
Panltel is 

2 tr R Cos Lai, 

360 

Tbi* gives the tpidxtgs foe the proiccfioa where the 
ptojeetJon interval JSocJy I* It must be multiplied by 
the interval given, a. g* if the inEeml be 10% thea the 
above foriauli will appear as 

2 T R Cof Lau X 10 

The spaclags for the Central Metidtaa art abeained for 
!• totervai only (to be taoltipUed a* above for higher 
incervaii} by tbc following :— 

36D 

In the above foimuhie the R la the oiimbet of ji^het 
given by the scale foi drawing the reduced earth. The cos 
■nd cot valiua ate found ftcmi tbc rDitbcmatljCAl tables [see 
appeodhe) given for each degree of latitude. The w bai ■ 
ftaed viJuc of 3*14. These valuei ate multiplied logive 
the tequired tesults. 


f 





MAPS 


460 


We ki.Fe okeAdv mcatioiKd ebore that ^ the R is ob^iiieii 
bj Emiltiplyiog the by 250 millioiia^ 

Wkh the mcAsuTcmcots the drawjdg the pro- 

}e£lioa b ckioe in tbc siint way as ia ihe gcaphic ni^bod. 
JicTC ilso if the rtdias of the standard pinlld h too large 
for the compass^ the projeetion catiDOt diawd» 

Wc Mihail row work ouz an example. 

Ofl the scale of l/i§0j000,000 coastmet a Sample Conic 
{with one std^ par.) Pro^LCrioo for a suiHciertly large at^a 
whose standard T^ralkl is SO^N and Central Mcrldlaii 
BO^E^ The FinjectiDQ Intcraal is to be of 

1 , . 1X 25Qfim^mo , 

The R an the mbo« Kilc -- 150,000,00 6" " 

Tnc ndius of the Standard Par^ ^ Fdx ^83 ^ ^*3' 

The spacings on the Srd. Par. 2x3-114 xi'fi X t5^ 
360^*2$ 

The spacings on the Ccotra] M. 2 x3-14x I'fiX 150— 
360==>'42 

FoZlow'Jng the gaphtc method described <?n page 134 
a pfo)ectton can now be drawn with the tbo^e mca^urt- 
fticotl. It will appear as io Fig- 
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COfilC (with two STO. FiUL.) 

Ik wUl be rcmetubercd thiE the Coatc FrojecEioti with 
two StjtndoLrd ti i Sccaat Pt'Oiccdoii Jii wbieli ihe 

cooe jf fuppn^ed tn dig futo the globe 4nd (ha* touch h 
AE two crrcleS- Thli digging sIi^KeIt ccmpLicatci the 
calcaUtiqn of the radii of the two p^raJlcLs which i4'e i^lect- 
ed M the Standard Bantlklj^ There is ntw for 

finding out the ridJiij of the higher ktilude. To this 
radius U added ibe dj^ctence hetweeo the radii of the two 
^taodutd puaUefs^ There is anothei: formula to get this 
diffcfencci The addition of ihe diffeieoce ro the radius 
ot the higher itaodard pan]Id glees the ndius of ihc lower 
standard parallel. 

With these two ridii the curres for the two Standard 
Pjtalldi arc drawn fiom the same creitte B-rlcrced ofl the 
straight line drawn to leptncor the CeotjMl Meridiio^ The 
canstTueiioa is the fturue as in graphic luetbod* 

The radiul of the higher parallel here known ai is 
found by 


2 IT R * 

The dtfleratjcc 
found by 


y-fC ._ 

3h0 

between liic two Standard Paralleli ia 



We sti*l| dtiw * tirojfcnfon aa icile of 1/150 M. 
With 65*N. «Dd 35» N the Standird Pirnlltlj ftnd IS* d 
the Pra;ecti(iA ImcnmU 


The R on the jtbovc scmIc is_^ !< 2 S 0 , 0 W ,000 _ 

150,000,000 

The ndiiu of the Std. Pit, 65* sa 2x 3'14x 1 6x 

30_ „ -42 

360 (-81—‘42J ^ 

ti 


•9' 



MAPS 


i 6 i 


Thr r*cius of ihc Suiod»rd P-«* 35* 

Xl'SX 


V5^‘9+t2?<3-l4 

» > 

3ao '' 

^1-7" 


Spacing^ foi tHe 


Spacingi for the 


Std. Pm. 65'»*»2x 3 I4xt 6X*42 x 


$id. Par, 


15_ 

360 


^ -17" 

35® - 2x3'MxI‘6x'O x 


IS 

360 


•34" 

Spacing) along Central MBfid'an=2x3"t4x 1*6 X "jjjQ 

= -42'' 
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The Pioicetion will appear as id Fig. M 


Fig. 90 

For Fblyconic ProiecUoa and for Bonce Ptojeoloo thi 
nlcuUiiom «e obtilncd fn tbc eamc wif for the SiaKdifil 
PiriUeli and the Central Xfcndkn as in ihe Situ pic Cofl'C 
Pmlectian (wich one Sid* Far )- 







VLA¥ WJjfKTIOKS 




irow TO mEGQom^ pRojEcnropJi 

Tbc Pfilaf ^cnltlial Ji quire cisy lo recogai^t becaiLic 
of jtft uumistakvbli; ihapc. The others cm be Fccogowd 
by the fnllowing hints ^~ 

I* Ifthe mcTidim^ ate puraUd ittafght Iiiuli the pio- 
}cctioi) If 

2i If the mcridiini mre cufiTtigiQg straight U-oei jr rs 
fWfvL 

3* It the meridiacu arc curvedj the projccflon if Bwtjif'j 

if the puaUds are eooccntfJc diculir area t 

ZffttiMr tf the paraJfcla ttc oihcr curves. 

jf the paraildg are equldtiuut itirdgbi 

iincf^ and 

iMi/UtWj Jfthc parallels mre equid is tarn straight noea 
apptoicbing neater to eaeli other to^ifcardB tbc Folca* 

CHOICE OP A ntOJECTlOH 

This cao be deiu.nincd by ccjusidcflite wbether tbc nut) 
vjUi represent ^ 

Tbc World 

Extcoilee Equitodat Areas 
ttegiona North or Sooth of Equator^ 

The World can be represented either in bemiipbetc or 
as a vbole^ 

In reality* however, the choice of noftp pTOjecdon dependa 
chiej^y m ihe shape md the size of the area to be repnesenr- 
‘P^*^**^ purpoie for which ibe proketfoo Ji 
required plays a kii impDrianl part. 

The dlaerani on neat page comparer hi>v a ceriain part 
of the earth s inrfacr appear on the Globe and on the 
prafectirinf of tbc globe 
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1. 2, S. O^nicil 

4- Sin«4ii PlimQtfied FiofccilisitT. 5. ktl Piojecriofl- MuJl- 

veLIc Froiectloit 






























MAP GRID 

MnaLitement of dfiHocei, diicctlooi^ orixtng of po* 
ijtioos DO » on^ip li i-lwayi doDc ^ith to the liociE 

of lj|jftudi:t Rnd loogitudcf^ Tiicic line^ tfc rcfcirrd ro ai 
CD^DvdiojtCca. They however:^ fiol drawn io the same 

way DO all maps. They difFcT according to iht map pio- 
kretPOQ med. lo ^nme mips they arc itmghe Ijoen, in 
Dthcia ihey arc Ciirvci. In some maps rhey aje piLraflcK, 
m otben they ire oot. Mca-sutcin^oi: r?f ditedioos is there¬ 
fore always difficult from ihcic eo^ordinaici. 

In order to fadllEaic rhe fishing of positfods aod tbe 
detcrmioaiTOD of djrcctiof] of placesi the military iuthori- 
Uct ha?e introduced i system onincs tuimiog oorth-HDurh 
and cast-west correiphFfiditig to the CD-ordmaicji, They 
call these Unci “OorthJpgs * and "*eaitiiigs" rcrpectivciy. 
The system of these imes divides every map into itjuttca 
which supersede the rectanglca on the maps as drawn by 
the map pmjccttoii used. ThU sysicm of squama Is knowo 
as the *^Grid System.” 

The plotting or measerem^: at of co-ordlnatiea can be 
made from the rteiireit ijrJd line. The grid squares ■re 
snine multiples of ten unlOp tbnngh it is humaterijl what 
the actual nnh Js. Also the grid sqEjares arc of a con¬ 
venient SfXC. 

Sometimes, these grid iqniret are supplied printed 
separately on a tisstie paper which can be used by placing 
oo the maps on which only the ro<ordloiE;es arc printed. 
In other ca^^ they arc printed on fhc mapip eliminating 
the co-Drdixiiieg altognbex'. 

Reference to places on thr mips Is always made by 
mearu of aumHers, and not directlDns. For tblft purpose 
rbe iquicef af« numbered by reticn and the grid lines by 
numbcri standing for tens of units of measurement adopted 
for the grid lystrui for the map. Thuip tf a plwc is 
tjitiatcd ia the square «ay 30 miles along the line run- 
nrng east-west and It mlJcs along the Ime noitb-south^ 
then It Will be referred to as *^M SOIL” Here M will 
deuDte cbe iquatep^ 30 the diilauoe along the casdcig^ and 
11 the distance along the notlbing^ Ib^ position ii thus 
acoinstcly bsed. 
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U Whit iTc txiap^<]^ct|ailii> ? Wbf ifc thc^ nEccucry I 

^ Wntc ihoFi pDtJci on 7— 

{«) F^quA^-iiEi ptojccdodi. (A) Oxtbocnorphic profECfionip (i^jl 
Afi'nuEluf pcojecuc4iu< 

3. Gi%t] the pjtipeFLiEi, cnciirueticu^, in4 nln oF my of the 
Followhi^ projcctioni ” 

£#j Gawofiic prajccdoii j 

(^) Simple coaiod ^kh two itifidifd ptnlMi i 
f<r} Boanc projeai-DO. 1 
(d) PalyEonK prolccf-ion ! 

(r) SADioxir-Fliiiutced pfat EEtiini ; 

(/} Mcfcuor pioiwioa I 
^jfl Moltvride pfopcctkiii- 

4 Gin Hii ACCpi^ni of iJie dancrEtiitici, ifiei md timhvHaila of 
Mereiior^i; f^ofcEtiofi. 

S. Con^Eroct 1 ilttiple projerdoo pm the lOilfe olf 

I.^Sk.ClOO^OOO. vkli the lEtaclErd p^UtU aF40S N. mod IQ* N, lod die 
eePtmi mcfidim W, 

B. CfKiftifua m pP^jeccian on the iiciilr of f SA^DdO^DOn. 

«tkc»Pg 401 K. 41 the imodud piulkl *n4 if Ihc ccnifiJ 

lociidijn. 

7 , CotmtueiX ■ Bourn ptofcxtioEl Fst I map of Lidk cm the icale pf 
1 inch In 500 nulci. 

E. Cofiitmcr a limplr ennkmll pc kcrkin wkh two tuTkdard 
(MtallHi fura oiiD of japut <Hi Ihe^ iciJe of 1 inch to 300 EDitca. 
(^uullcfa 30^ to 45*N. ooly snei JMeridLani t3(l* to only.) 

CoOfit 3 Ct m lotcrnaliofiit Map PlokaklD for i mip rd* the 
Pimjih and Riiputmi {fhoidr-g irtaa bervero ^4* Ni icd 23* 
litHudEf and 72 *E ind longitude*), 

TABLF, G 
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The length of a degree of 

loiighade 

can be fijuiid 

out for toy 

degree of latitude by the foltowiog aimplc 

method:’^ 




Draw A 

quidnui with the equntqriaJ radim of 69 mto- 

(on the Kate of 1 mm. far 1 mi)4)w)iicti eqait* the leogcta 

of 1 degree of toagitude at 

the eqomtoi 

Mite in ihb 


qaidni3t the repK-sentiEig the latitude* Ftom the 

point where ihc arns of ibJ* ingle toiichci the itc of the 
qiitdruit driw * perpcudiculir to the poUr uis* Thii 
prependjculit U pimlUJ to the eqtutor. Mei?ure the length 
of thU prcpcndiculiT* That will gi^c the length of I 
degree of longitude it thit Utitudei The leale of the quad^ 
teat TDMy be Tided iccotding to eonvenlcooe^ 
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TABIE T 

Tbc Somic Mile xi m mile rbit ii Sjicd by tht Smtoic otr 
kwv Id lodit ■ftd HfTgfend tbc Sutute Mile fi bjccd at 1760 
yarda or 5230 feef- 

A GeogfipbicaJ MJle i$ ^ mfoote of a degree of latitude. 
This comei ro about 6046 lo 6103 feet«' A GcDgciphic]il 
Milt is usually taken as 1-25 Suiiicc Mile, 


A Miutjcal Mile h d|Bil lo 2026 Yards or 60B0 feet- 
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